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THE NEW DEU, smEM 425TE 
25 MHi EISA 

• i4fS6 rnknxipqiLHyj^Kior runnint^ at 

25 MHz. 

CtimmenCid Lecisf PlBn+ Lease Jbr at 

!ow as S27^nu]nth. 

190 MB Super VT.7A CoW SYstem 
{800 x 600) S7.499 

Price listed inckides 4 MB of RAM * 

80, lOO, 330 and 650 MB had drive 
c(!(nlisuralion& also avaiiable. 



THE DELL SVSTEM 3Z0LX 
20MHe 3a6SX. 

^ Intel 8D386S)C miCTiLipnx:essor running 
at 20 MHz. 

Commetdd Lmse Pkn. Lease for os 
lour as $104^nonlJi. 
40MBMClAaik-rPlusSyscem $2,799 
Price listed include I MBtif ElAM.’ 

00,100,190,330 and 650 MB hand 

■drive configurations also available. 



THE DELL SYSTEM 43JE 
33 MHz EISA 1486. 

- i4S6 micnoprcjcessor running ar 

33MHi- 

Commercial Lease Plan. Leased os 
loiu as $3076^K?^t^l■ 

100 MB SuperVGA Cokir Sy-stem 
(800 x 600) S8,499 

Price listed includes 4 MB of RAM.* 

SO, 190,330 and 650 MB hard drive 
a'lnliguiRtrions aLst:j available. 



THE DELL SYSTEM 425E "' 

25 MHz EISA i486. 

' l4S6 micn}pmccsstir running at 
25 MHz. 

CofTimfirial Leo^ Plan. Lease Jbr oa 
bu^ as SllS^runth. 
too MB SuperVGA Color System 
(800 x 600) $6,499 

Price listed includes 4 MB of RAM.* 

80, m 3.30 and 650 MB hard drive 
confifuraricins ako available. 



THE NEW DEU SYSTEM 333D 
33 MHz 386. 

• Intel 303S6 ttucwpjxiccssi^r mnning 
at 33 MHz. 

Commitnial Lcoic Plan. Lease far as 
Jouj os ini/nvmlh. 
40MBVGAGili>rrlm 
System $3,599 

Price listed includes I MB of Rj^M, 

30,100,190, 330 snd 650 MB hard drive 

configurationa also avaikhic. 



THE NEW DELL SYSTEM 325D 
25 MHz 386.^“ 

* Intel @0386 tnicttipncjcessof runnins at 
25 MHi with 32 KB external cache. 
Cofimuftciol Leo^e Plan, Lease for m 
lou^ os $I12/nM»ith. 

40 MB VGA Cdor Hus System $2,999 
Price listed includes I MB of RAM * 

80, ICO, 190,330 and 650 MB hard dnv^i 
cnnftgurtiriom aki avmikble, 



THE DELL SYSTEM 316SX 
16 MHz 386SX. 

- Intel 80 386SX mlcitipiticcsjwjr running 
at 16 MHz 

Commerciail Lea.se Plan. I.,,eaj!e far ax 
Lrw 05 $7Wmonrh, 

40 MBVCiAColof Plus System S2.099 
Price listed includes 1 MB c(f RAM-* 

20,80,100 and 190 MB hard dnve 
cnnfiguratinns aUc avaikhte. 



THE DELL SISTEM 210 
12,5 MHj 286. 

• 80286 micrupi; Kcsstjr mnning at 

12.5 MHz. 

Qmtmenzial Lease Plan. Lease jbr as 
Um.' as $59imaiah. 

20 MB VGA Montjchminc 

SystEin $1,549 

Pnee listed includes I MBtjf'RAM.* 

20, 80 and 100 MB had drive 
tiunfig^f rations also availabk:. 



THE NEW DELL SYSTEM 320LT 
20 MHz 386SX 

• Intel 80386SX microprocessor mnning 
at 20 MKr. 

CommeTtrioiI Lease Pkm. Lease jfbr at 
$l3l6nanzX 

20MB, I MB RAM.* $3,599 

40 MB hflid dnvc ctinfiguninons also 
available. 



THE DELL SYSTEM 316LT 
I6MH:3fi6SX, 

■ Intel SO386SX imcropmcesscTt ninning 

at 16 MHz. 

CowiTneirial Lease Plan. Leased os 
Uiurm 5H2/martt6, 

20MB.IMBRAM* S2,999 

40 MB hand drive configumtions also 
available. 


Tf* Deil S(y3Sent433T£ and a^edonA devices sold Por use m corametxial a 
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HERE'S OUR NEW STORE, 
SO YOU'LL NEVER HAVE TO GO 
TO THEIR STORE AGAIN. 



THE NEW DELL SYSTEMM33TH 33 MHz i486, 

STANDARD FEATURES: 

■ Intd* l4B6 raKnjfTOCL-sstx mnniriK ai J J MI {x wii^h 126 KB C3che, " Statidald 4 M B ol RAM * eXfiandeblc us 64 M B 

(eiifu intemal SIMM *.ickTs^ tatk acceptiny a I Mfk 2 MB, 4 MB ix S MB SIMM. instiUahW in matdKd tsair^J. * Socket fix 
WETTEK 4 167 m.'ifh oifwcpccsaac * U inicmnl half-het^ Jnve baj-i.' Eiyht 5I-blf EISA eKpansion sim (siif ESA mBHer 
and nw HSA sIobJ. - Hcjih-pciftamancc IDE (S>m. 100 MB, \9Q MB) and ESDI (^!0 MB, 650 MB) harddisk driws- 
630 MB SXiA C^w PUpi 4MB SIMMS, 


Ptacp tisred inckidcS MB lj7 RAM. 

I ADCODEnEO I 


systems test, and ship by two-day air standard. 
A 30-day, no questions asked, money back 


When you buy a computer from a 
typical computer store, here’s what 
you get: 

A beefy retail mark-up. 

Pressure to buy things you don’t want. 

TTiat crummy feeling of not knowing 
what you’re getting, because the salesman 
isn t sure what he’s selling. 

And, when there’s a problem, some 
guy with a screwdriver taking your 
computer apart. 

When you call Dell, on the other 
hand, here’s what you get: 

A frank talk with computer experts 
about what you need, and a recommenda¬ 
tion about the best overall package for you. 

Custom configuration, with options 
including monitors, memory shes, 

software, 
accesa^riesand 
peripherals. 

Service— 

consistently voted the best in the industry 
by computer experts who know' our computers 
inside and out. 

A variety of financing and leasing^ options. 

A firm promise to perform a fully configured 


guarantee. 

A one-year limited warranty. 

And a great price. 

Call us now. Why waste a trip when everything 
you need is right in front of you ? 


TC)CmDER,CALL 

800 ^ 365-1240 


HOURS: 7 AM 9 PM CT M -F AM-4 PM CT SAT 


1 1 > c:i.n*±i SCO. 2. In rtw UK. 0000 434555. En France 
(I) 10.60.60,00. In CemanK 06103/701 -0, In Swein 0760-T13 50. 






































APPEALING. 


I Fh)iii rhi5_^undarioii, create a PC ticttmrk 

or UNIX^ Mwrksfrowjfi. Delfs new systems have more than 
enough performance to function as a LAN server and W\.N 
or internetworking gateway. So they're capable of siipptming 
the most demanding server use—a multi-function network. 
Of course, they're compatible with all major networks, 
including Novell, 300M, Ekmyan and LAN Manager 


Shelling out an extra $10,000 for a Compaq 
SystemPro with chancey service is appalling. With 
that kind of iffy support, they should be paying 
you the ten grand. 

On the other hand, Deltas 1486'"^ servers come 
with the same service that's won an unprecedented 
8 PC W&ek Corporate Sadsfaction Rails for PCs, 
laptops and servers. 

Spend less,Get more. Sounds better, doesn't it? 

Wc hm>tr (ttxi nctu i4S6 EISA servers* 

Dell gives you a choice of the 25 MHz DelP 
425TE and the 33 MHz Dell 433TE, 

The 25 MHz I3ell System*425TT has up to 
64 MB of RAM capacity, 11 storage bays, and a 

whisper- 
quiet 300 
watt power 
supply. We've 

alst^i built in feanires such as password protection, a 
software contmlled reset switch, and an efficient 
ccK)ling system tt> pfotect component life, 

Wliar's more, bodi die 433TE and the 425TE 
have the Dell designed SmartVu " diagnostic display built in. 
This ingenioiLS innovation helps identify problems even if 
the mtinitor goes dtmm, 

R>r even more performance, the 33 MHz Dell System 
433TE is everything our 425TE is, with 32% more speed. The 
Dell exclusive memory design with a 128 KB external cache 
gives it maximum throughput. 


TOQRDER/CALL 


800 - 365-1240 


HOLfRSr7AM.9PM(7rM,F S AM.4 IT^ CTSAt 


In aitiHdi 800-3^7-5752, In ihe UK. 0600 414535- In Frerw 
11 ) lO.ftO.fiS. 00 . b 0MO3/7CM -0 tii Swcvfcji 0760-713 50- 

























Maimantmi; senvrs is bewnd most 
comjvuter re|>airmen* If a server goes down^ your 
whole company can go down with it. 

Would you trust some unknown technician to 
bring it back op? We wouldn’t. 

That’s why we have a special advanced systems 
hotline so you can call as direct* Dell is an AT&T 
UNIX source code licensee and an authorized Novell 
Network Reseller, 

So our technicians are more than Dell expertSi 
they’re Networking experts. 

On those rare occasions we can’t fix it over the 
phone, Xerox^ technicians will come to your office 
with the solution in hand. 

Or, say you’re pulling an all-nightcr and need 
help* Dell has pioneered a service called Techfec* 
Any time. 24-hours a day, you can pick up the phone 
and call the Dell technical support library on the 
automated TechFax line to get information on your 
Dell server faxed right back to you* 

There^s a lot to knoiu &ejbre you buy a server* 
When you call Dell, our experts will give you 
the help you need to buy an advanced PC or UNIX server. 
Then we’ll send it off with a 30-day no questions 
asked money back guarantee, and a one year limited 
wananty. 

So call us. 

Unless you find 
appalling appealing. 


DELL 


COMPUTER 

CORPORATION 


APmUXING. 


TTie 425TE and 433TE are perfect for UNIX workgroups, 
supporting either character-based, multi-user or graphical- 
based client/server environments. 

You can buy Dell servei^ preloaded with UNIX System Y 
making them literally plug and play. 

Even more impressive is the fact that UNIX system 
administration can be done by Dell, remotely* 


Grdv 89 on inquiry Cord, 






























There's An 
Dotdile Your 


Introducing The ALR POWERFRO 






W«h the POWERPRO's advanced modular 
si/stem architecture^ the choices you moke 
today ujon't limit your options fommorrotu. 




Strapping two traditional PCs 
together won’t give you the 
dual processing power you 
need to keep pace with today’s 
growing networks and multi¬ 
user environments, but the 
new ALR^POWERPRO wiU, It’s 
the affordable, high-perform¬ 
ance alternative to the 
COMPAQ® SYSTEMPRO™, 


Whether you need a system for 
single or multiple users, 

CAD/CAM, office automation, 
manufacturing manage¬ 
ment systems, shared 
databases or a host of 
other applications, 
there’s a POWERPRO 
that delivers. Choose be¬ 
tween one or two 33-MHZ 
i486 processors and up 
to 1 -MB of cache for per- 


Additionally, all models will be 
able to accommodate 
iture, faster, 
rocessors, 

Vith 49-MBs of 
possible RAM, 
twelve expan¬ 
sion slots, and 
accommoda¬ 
tions for up to 
2.5-GB of 
internal stor¬ 
age (up to 10-GB of total 
storage utilizing an 
external ALR 
expansion 
chassis), the 
POWERPRO has 
the expandability 
needed to keep 
pace with your 
future needs. The 
POWERPRO also 
incorporates a 
32-bit EISA bus, 
so youll have 
maximum com¬ 
patibil¬ 
ity with 
cutting- 
edge 

enhance¬ 
ment products 
while enjoying 
the affordabil¬ 
ity of today’s 


Just upgrade the CPUf^ 


UP TO 
40 VAX™ 
MIPS 






formance ranging from 14,7 to 
40 VAX™ MIPS, Single CPU 
models can be quickly and 
easily upgraded to dual 
processing. 


low-cost "AT" compat¬ 
ible hardware, 

StJPERIOR CACHE 

The POWERPRO uses, 
ALR’s proprietary 



















Easier Way To 
Processing Power. 


Single or Dual Processing 
Performance with Prices Starting 
at $7495 



PROCACHE scalable cache 
memory architecture. This 
mainframe-like read-and- 
write-back design is 
more efficient than 
the standard write- 
through architec¬ 
ture found on the 
SYSTEMPRO. 


1 Manufacturer 

1 Model Name 

ALR ALR 

POWERPRO486/33 POWERPRO 486/33 

Compaq 

SYSTEMPRO 

VM64 

SMP 512 

486/33 

1 CPU 

Single 33-MHz i486 

Single 33-MHz i486 

Single 33-MHz i486 

1 Hf of Processors 

1 

1 

1 

1 Max. of Processors 

2 

2 

2 

1 Bus Architecture 

32-bit EISA 

32-bit EISA 

32-bit EISA 

\ Memory Cache 

64-KB 

512-KB 

512-KB 

1 RAMStd. 

5-MB 

17-MB 

8-MB 

1 Hard Drive 

none 

330-MB<18ms 

240-MB<19ms 

I Expansion Slots 
i Price 

12 

$7,495 

12 

$14,495 

11 

$20,995 


More importantly, 
this scalable archi¬ 
tecture allows you 
to equip the 
POWERPRO with up 
to 1-MB of cache. 
ADVANCED 
DISK 

PERFORMANCE 
AND 

SECURITY 

Yet the POWERPRO’s 
performance edge 
doesn’t stop there. 
Selected models use 
ALR's SCSI SDA (Soft¬ 
ware Disk Array) to 
provide the capabilities 
of hardware disk arrays 
— including disk strip¬ 


ing. spanning and mirroring — 
with greater flexibility and 
higher performance. ALR’s 
SDA protects your data while 
helping to eliminate hard disk 
bottlenecks. 

OFF THE SHELF 
COMPATIBILITY 
The SYSTEMPRO-compatible 
ALR POWERPRO runs off the 
shelf dual-processing versions 
of SCO^UNDC^with SCO MPX 
as well as Banyan* Vines™ 
SMP. And it’s positioned for 
use with future dual process¬ 
ing versions of Novell® 
NetWare™. OS/ 2™ and LAN 
Manager 2.0™. 

Only ALR can deliver a dual¬ 
processing system that’s more 
powerful than the COMPAQ 
SYSTEMPRO for a price that’s 
up to 30% less. 

For more information call ALR 
now; 

l-800-444'4ALR 

ALR 

Advanced Lo0c Reaearch. Inc. 

9401 Jeronimo Irvine, CA 92718 
(714) 581-6770 FAX: (714) 581-9240 

Available at these selected 

resellers; ALR PowerPartnor 

ReaeUen 


ConnecfingMnf 333 

COMPUm CENTERS 


Prices based on U.S. Dollars. 

Pnoee ant oonflguraVons subject to change enthout notice ■ ptoase verity competitive 
prees weh menutacturer Sysum shown evh opttonai monitor. ALR is a re^slered 
irademarii ot Advanced Logc Research. Inc AM other brand and product names are 
trademarks or regtslered Irademaiks ol thee respeettve owners C t990 by 
Advancad Logc Resaarch. Inc 


Circle 12 on Inquiry Card (RESELLERS: 13). 











27 MICROBYTES 

Developments in pen computing, 
Mac cloning, and more. 

FIRST IMPRESSIONS 
44 The 386 Gets a Competitor 

AMD's innovative 386 “clone*’ 
chip sparks controversy. 

46 Sony’s Portable News 

A Unix workstation for the field . 


124 The Multilingual Edge 

A look at systems that translate human languages* 

135 Oberon 

A look at the latest language to come out of Nikiaus Wirth’s 
workshop* 

147 Smart Memories 

How content-addressable memory chips and other special memories 
can speed searches and solve surprising problems. 


52 Tandon NB 386sx Notebook, 

features power-saving 
technology 


SideKick 2.0, Borland’s 
upgrade works with Paradox 


DesktopTV, multimedia 
from AView Technology 


Thfte 

1 


Persuasion 2.0, 
Aldus's quick 
way to do 
a business 
presentation 




PixelView PC, Mirror 

Technologies introduces the first 
affordable large-screen monitor 


WSP-200, almost the world's 
smallest printer 

64 WHAT’S NEW 

A cache-convertible controller, 
video frame grabber, desktop 
mappers, a task switcher, and 
more. 


STATE OF THE ART 


154 

157 

167 


175 



NETWORK MANAGEMENT 

Introduction 


Mixing and Matching LANs 
The thorniest network management 
problem is how to tie 
different networks together. 


Dynamic and Distributed 
Managing distributed systems 
in general, and doing it from a 
centralized location in particular, 
are major problem areas* 


Control Central 

Pioviding centralized LAN-based 
services often involves major changes 


at each client's workstation* 


183 Dueling Protocols 

SNMP versus CMIP: Are they really more similar than different? 


197 Managing Big Blue 

A look at IBM’s network management tools* 


207 Finding Fault 

Don't get caught with your network down. 

217 RESOURCE GUIDE 

Network Management Sources 

Your guide to producers of network management products* 


4 


BYTE • MARCH 1991 


COVER PHOTOGflAPHY: MEL UNDSTPOM © 1901 

























222 

240 

245 

257 

265 

267 

276 

281 

284 


PRODUCT FOCUS 91 

Please, Mister Postman 

The BYTE Lab tests nine E-mail packages for Mac and PC LANs. 


Ethernet’s 32-bit Players 

EISA Ethernet adapters break LAN performance bottlenecks. 



A Wallet-Friendly Mac 
That Delivers Performance 
The high-performance Mac Ilsi. 


Quick Relief for 
Windows Programming 
Winpro/3 automates 
Windows 3.0 programming. 


Powerfusion Provides the Glue 
for Networking DOS and Unix 
One answer to the dilemma of 
interconnecting DOS and Unix LANs. 


Newtek’s Video Toaster 
Makes Professional Video 
AHbrdable 

“Desktop video” now a reality. 


2-D and 3-D Mac CAD for Less Cost 
DesignCAD’s new Mac program offers fast 2-D and 3-D design. 


V-ATE Revs Up PC Diagnostics 

Vista Microsystems offers more than standard power-on self-test cards. 


REVIEWER’S NOTEBOOK 

Two new Mac products take voice input and digital video a step forward. 


HANDS ON 


287 

Undocumented DOS 

Valuable details about MS-DOS. 

329 

299 

Networking Windows 

Making Windows 3.0 work 
on a network. 

332 

309 

SOME ASSEMBLY 
REQUIRED 

Lossless Data Compression 
An explanation of two 
compression algorithms. 

338 

317 

UNDER THE HOOD 

The IDE Hard Disk Drive 
Interface 

Soon to be the AT standard? 


326 

BEYOND DOS: 



WINDOWS AND OS/2 
Windows Programming 
Made Easy by Martin Heller 
Automating Windows. 

341 


MACINATIONS 

The Business Macintosh 
by Don Crabb 

E)on looks at Mac 
business simulation. 

390 

THE UNIX /bln 

Tricks of the Unix Gurus 

by David Fiedler 

Some powerful hints 
for work and fun. 

376 

378 

380 

NETWORKS 

In Praise of Remote 
Procedure Calls 

by Barry Nance 

RPCs harness the power of 
the client/server architecture. 


ASK BYTE 

PostScript, a dying disk, 
and a little panic. 
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USER’S COLUMN 
Desktop Publishing Fever 

by Jerry Poumelle 
Jerry looks at some new games, 
including Chris Crawford’s 
Balance of the Planet, Mac 
software and hardware, and 
simulation software. 

BUSINESS CONNECTION 
Whose Enterprise Is It? 
by IVayne Rash Jr. 

Make sure that your 
enterprise network needs 
are indeed your own. 

117 ROUNDTABLE 
Why Doesn’t 
Software Work? 
BYTE columnists, staff, 
and contributors 
debate the issues. 

10 EDITORIAL 

Of Hard Disks and 
Redesigns 

YOUR LETTERS 
Readers react to 
relational databases, 
software quality control, 
and Jerry Poumelle. 

PRINT QUEUE 
More Mathematical People 
Two new books look at the lives 
of math whizzes and their work. 

STOP BIT 

Open Season on Unix? 
“Open, schmopen, 
just give me something that 
works,” says one of 
BYTE’s Unix aficionados. 
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The Joneses 



Bjom Check out the benchmarks. When it 

comes to speed, pure and simple, main- 
BBbB frames are no longer the main attraction. 

Introducing the Everex STEP 486/33 
and STEP 486/25. Along with the STEP 
486«, they give you desktop perform¬ 
ance that was previously unheard of. 

There are two reasons.The first, of course, is 
the 486™chip.The other is AMMA™ Everex’s 
proprietary Advanced Memory Management 
Architecture. 


AMMA uses “write-back” cache technology 
instead of the “write-through” technologies used 
in most PC’s. The write-back cache was developed 
for mainframes. Everex was the 
pioneer in developing it for the PC. 
And in doing so, opened a whole new 
dimension in desktop performance. 

With AMMA, you can write directly to the 
STEP 486’s cache in nearly all cases. With write- 
through techniques, on the other hand, you lose 
most of the performance benefit of the cache. 


sie’«6r33 

CHiiiY-X-HF/iWl 


DfitViltlfflffiilSJ MIPS) 


tj;BI57 DtiryStoficS 


Mnquirifis fpoin outside the US-call 415^-1111- EVER fbr Excellence is a icgwlcted trademark and Everex, STEP, STEP 4l4if, AMMAand PDS are tndeniiBrks of Everex Systems, Inc. 486 b a irsdfimart of Intel Corp. 
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Starting ned 
month, the Joneses 

will look lik e 
Lan^Moeand 
CMy 


Sta^ tuned. 



And howto keep up 
with them 



That’s because write-through forces you to write 
to main memory much more often. And main 
memory is slower than the cache. 

This is especially important in 486 computing, 
where the CPU performs as many as four times the 
write operations as in 386. Which makes AMMA’s 
write-back architecture, combined with the 486’s 
embedded cache, a powerful combination indeed. 

But the STEP 486 machines give you more 
than just speed. They come with Programmable 
Drive Select. If your drive isn’t listed on the set¬ 


up table, PDS^lets you custom-configure the BIOS. 
It’s good for virtually any hard drive. 

\^at’s more, all STEP systems come with a one- 
year extendable warranty and a one year renewable 
on-site service contract that also covers all Everex 
peripherals in the system. 

To find out more, call 1-800-334-4552* for the 
name of your nearest Authorized Everex Reseller— 
every one a high performance expert. 

Then you can let the Joneses try keeping up 
for a change. 


€> 1990 Everex Systems. Inc. For more infonnaljon on how the above benchmarks were denved. please write the Everex Performance lisi Center;48431 Milmont Unvc. Fremont.CA 94S38. 


Circle 109 on Inquiry Card. 
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The Right Decision 



Advanced 
Features Include; 


T ri-CAD workstations are the hands- 
down choice of the world's leading 
CAD training schools and Universities. 
Schools such as the University of Texas and 
the world's largest CAD training center - 
The CAD Institute, insist on Tri-CAD quality. 


♦ Intel 80486 Processor 

♦ Integrated Math Coprocessor 

♦ SMB High Speed DRAM 

♦ 64K Static RAM Cache 
♦1.2MB 5.25" Floppy Drive 
♦ 1.44MB 3.5" Floppy Drive 

• 200 MB fast Access Hard Drive 


Tr i-C A D 
Workstations 


Expert 

486/25 


We designed the Tri-CAD family with 
one goal - to build the best CAD worksta¬ 
tions available anywhere, at any price. 

Tri-CAD systems from Tri-Star outper¬ 
form machines costing three times as 
much. And our standards of quality, relia¬ 
bility, service, and support are consis¬ 
tently acclaimed one of the highest in the 
industry. Tri-CAD has a CAD workstation 
for every level of expertise, each including 
everything you need to be productive with 
today's leading CAD software packages. 


$5195 

Ultra 

486/33 

$5895 

Upgrades: 

486 EISA Call 
Rendition I1/256V $695 
20" Color Monitor $995 
12"xt7" Digitizer $245 


♦ SVGA Adapter w/1 MB DRAM 

♦ 16"' 1024 X 768 Color Monitor 
♦MicrosoftDOS 3.0or4.01 

• 2 Serial k 1 Parallel Ports 
♦ 12''x12" Digitizer w/Cursor 

♦ 101-Key Enhanced Keyboard 


A 

All Tri-CAD Computer 

SYSTEJv© Include: 

♦ 60 Day Money back Guarantee • 2 Year Warrant > 

Parts & labor ♦ 12 Month On Site Service 

* Air Express Parts Replacement ♦ Lifetime Toll-free 

Technical Support 

AJI andspecdirarituiviuhjpd; tochahigf^fhout jitak*. MaaterCar^ 

Suithar^), AMU 5Uixh jgeX CC!0..{Jnit^erMlj'&.Carpflr?ie f • 

guaranieE dpw rW indi^ r%^ing- idiafqss. QivSlte service avalable iq rrkat U-5. loc^tilrts. . • 

2 .Ve*f' WflJWtVln^ties oon Trf-Siar jssemWed keiiH sdth to fiiftliFir . 

and muiiltdri sriecmecEdfe T liT^r^'AJt jysleFni hivet^ veHfied or ceqaiEd f□ oampty i^ith' i pt. . 

die TTiCRit^’foc-i etasi A « eibis fl-coffljhii^ 

^FRI »-caTAca 

Im COMPUTER GQRPORATION 

1 . 800 . 678-2799 

707 \A/est Geneva, Tempe, Arizona 85282 

Tech Support 1.800.688-TECH 

Telephone 602.829-0584 

Fax 602345-0110 

Monday - Friday 7;Ppann-7:G0pm MST 

Saturday 9:00am^:00pm MST 
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WIDE WORLD 


IMPORTERS 


Dear Bianca: 

I'm pi eased to inform you that we've greatly increased the 
margins on the authentic native idols we are importing from 
Borneo, This is due to certain cost efficiencies we have been 

able to bring to the new mano- ■description -Fep ' 

facturmg process. A softer, less cufhion^ tl'M 

expensive wood imported from Embfoidered cvVhtont lOu 
Thailand allows the native potiery fteckiacps 

carvers (o work faster and more -Wf 

effectively. We have obtained RBiabloi ^"izti'cn | 

colored feathers from a firmin 

Mexico, as well as glass eye.sfrnm a proslhelics company in 
Philadelphia. We are shipping all the parts to L.A. for final 
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vironment for 
□wer-hurerv 


The Microsoft* 
Windows^ graphical 
environment version 
3.0 makes it easy for 
you to do a lot more 
with your PC. That’s 
because the Windows environment 
has friendly icons, menus and dia¬ 
log boxes that make its powerful 
features very accessible. 

Windows lets ypu work with 
a variety of applications on-screen 
at the same time. Including your 
character-based programs. 

But it’s vdien you start using 
Windows applications that you get 
the most out of your PC. Windows 
applications are easy. In addition 
they all work essentially the same 
way. So once you learn how to use 
one, you generally know how to 
use them all. 

And they’re so intuitive that 
experimenting with them is fun. 

Windows applications let you 


cut and paste text and graphics. 
And let you combine them right 
on your screen. They also let you 
print out exacdy what you see. 

You can even establish links 
between Windows applications. 
Which means, if you change any 
numbers in Microsoft Excel for 
Windows, the chart you cut and 
pasted into your Microsoft Word 
for Windows document will be 
automatically updated. 

So call us at (800)541-1261, 
Department P31, to find out more 
about Windows, Windows applica¬ 
tions or the big Windows World Con¬ 
vention and Exposition coming up 
May 20th and 23rd in Atlanta. 

Because with Windows, you 
can start taking the work you do 
every day a little easier. 

And have more to show for it 

MlCfOSOlf 

Making it all make sense" 



for morw infannaiioK. rail Pept- P3l /« Camiia. cff// (416) 568-35(^ tkf U.S. md Canada, caii (206) 936-SG&1, © 1991 Micmalt Otrpamim, M fwJWi reserved- Mkrasop ami the Afkr&i/it iti^ are rtgstered ifOikmar^ and 

S al3 "lakf sense are tradcamte ffMSmrsofl Corpmuim. 






EDITORIAL 


FRED LANGA 


Of Hard Disks and 
Redesigns 


I t"s an annual ritual. Perhaps not quite as colorful 
as wailing to see if a groundhog sees its shadow^ 
and certainly not as festive as a First Night cele¬ 
bration. In fact, it sounds downright mundane. 
Early in each new year, I spend the better part of a 
day thoroughly reorganizing the files on my hard disk 
drive. 

Inevitably, and despite regular small houseclean¬ 
ings, ril discover several sub¬ 
directories that 1 don’t need 
anymore, several others that 
would be better in a different 
location in the directory tree, 
and a few holes where I should 
have created subdirectories 
but didn’t. Sometimes, the 
changes are minor; other 
times, major. 

You’ve probably done the same sort of disk house¬ 
keeping from time to time. It’s a hassle, but when it’s 
done, what a pleasure. You can find everything. The 
disk organization mal^s sense. Your work is more 
streamlined and efficient. 

This year’s hard disk drive reorganizing paralleled a 
larger and more important event that’s happening with 
BYTE, but one that serves exactly the same purpose. 
As you may already have noticed, we’ve reorganized 
the magazine. The goal was simple: to give you some¬ 
thing better than before, something that will let you use 
BYTE more efficiently. Just as you’d do with your own 
information, we’ve reordered sections of BYTE so that 
like articles are grouped together and you can quickly 
find exactly the kind of information you’re looking for. 

For example, all late-breaking items with in BYTE— 
the award-winning Microbytes pages, an expanded 
First Impression section, and the popular What’s New 
section—are now grouped together under a single sec¬ 
tion title: News. 

Jerry Pournelle, Wayne Rash, Stop Bit, Print Queue, 
and Letters are logically grouped under Opinions. 
We’ve also added a unique new colunm called Round¬ 
table. You’ll find some of BYTE’s most topical writing 
and colorful commentary in the Opinions pages. 

BYTE is one of the very few computer magazines to 
offer true feature articles, and it’s the only one to de¬ 
vote 30 to 50 pages each month exploring important, 
forward-looking state-of-the-art technologies. So, we 
have grouped the Features and State of the Art sections 
and run them back to back after Opinions. 


BYTE is a liUle different 
this month. 

Here’s how, and why. 


But state-of-the-art information is only half the 
story, because no computer technology is worth a 
damn unless you can put it on your desk and use it. So, 
the State of the Art section flows smoothly into our 
“state-of-the-market” section: the reviews. Here, the 
BYTE Lab continues doing what BYTE has done best 
since 1975, bringing you unbiased, objective product 
analysis across all the major operating platforms. Com¬ 
bined, these sections deliver a one-two combination 
that will not only arm you with the information you 
need to make informed buying decisions today, but 
also prepare you for the decisions you’ll have to make 
tomorrow. 

A new Hands On section rounds out the book. In this 
section, the popular Under the Hood will continue to 
help you understand the technologies embedded in to¬ 
day’s shipping products, with its usual emphasis on 
hardware; Some Assembly Required follows a similar 
tack, but it emphasizes software. 

In the Hands On section, you’ll also read the expert 
advice, recommendations, and operating tips of a num¬ 
ber of regular and guest columnists. This platform- or 
issue-specific information is the nuts and bolts of 
BYTE, where you can learn how to optimally use the 
technologies and products discussed elsewhere in the 
magazine. 

By itself, this reordering of the information within 
BYTE would have been good. But each issue still con¬ 
tains many hundreds of pages, and it still can take a 
while to find what you’re looking for. To help you 
make the most of your reading time, we’ve added two 
new tools. First, throughout the magazine, you’ll see 
Action Summaries that will give you, at a glance, the 
highlights of each article and review. Second, we’ve 
added a Topic Index and Author Guide immediately 
after the table of contents. It provides a wealth of detail 
to supplement the table of contents so you can easily 
find exactly those subjects you’re most interested in. 

These changes don’t stand alone: They’re comple¬ 
mented by a new graphical look for BYTE that’s 
brighter, easier to read, and “cleaner.” And we’ve paid 
special attention to eye relief and clarity of layout, so 
the time you spend with BYTE will be as pleasant and 
enjoyable as possible. 

We hope you’ll like the changes. Drop me a note and 
let me know what you think! 

—Fred Langa 
Editar in Chief 
(BIXname ^langa^^} 
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Don’t miss the Borland Languages Conference 


April 28 through May 1,1991, San Francisco, CA. For information, call 1-800-942-TURB0 




Borland’s Turbo Pascal 611 is the Fastest 
Way from Inspiration to Application 


Jump-Start Ybur Application 

When you’re inspired to write a program, you want to spend your 
time developing code that solves vour problems. Not hours and 
hours writing common routines for event handling, data manage¬ 
ment or user interface. 

Now, you can jump-start your applications development by pro- 
g-araming with the latest release of the World’s #1 Pascal Compiler, 
Turbo Pascal* 6.0 with Turbo Vision.* 

Now with Turbo Vision 

With Turbo Vision, the first object-oriented application framework 
for DOS, you get a giant head start on creating better applications 
in far less time. Use a Turbo Vision object and your prt^ara auto¬ 
matically inherits a hot program architecture that includes overlap¬ 
ping windows, pull-down menus and mouse support. Turbo Vision 
makes it fast and easy—setting you free to develop the parts of your 
applications that solve your problem. 

And Turbo Pascal 6.0 comes loaded with Turbo Vision applica¬ 
tions including a calendar, a calculator, an editor, a clock, a direc¬ 
tory browser and forms. 

New Turbo-Charged Environment 

The new Turbo Integrated Development Environment (IDE) fea¬ 
tures a multi-file editor, overlapping windows and mouse support. 


And Turbo Help lets you copy, compile and run an example program 
for every standard Pascal library routine so you can use it in 
your code. 

Pro Version with Turbo Drive" 


Turbo Pascal* Professional 6.0 also includes: a professional 
version of the compiler with Turbo Drive,t for compiling big appli¬ 
cations in extended memory; Turbo Debugger* 2.0, for Killing 
the toughest bugs; Turbo Profiler'" 1.0, for eliminating bottlenecks; 
and Turbo Assembler* 2.0, the world's fastest, 100% MASM- 
compatible assembler. 


An Inspiring Offer 

REGISTERED TURBO PASCAL OWNERS: You can upgrade to 
Turbo Pascal 6.0 for only $69®^* 
or to Turbo Pascal* Professional 
6.0 for only $99®®* direct from 


TURBO 

MCAl 


1 


TURBO PASCAL 1 

tDSfesiwiL “ 


niy? 

Borland. The su^ested retail 
rice for Turbo rascal 6.0 is 
149®5,and$299®®for 
Turbo Pascal Professional 6.0. 


00 


|- 


To order, see your dealer 
To upgrade, call now: 1-800-331-0877 
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That’s because Verbatim DataLife Colors help you 
work a lot fester. 

Not to mention smarter 

You see, our disks let you arrange your data according 
to various colors. Colors that communicate brilliantly 

See? for example, thatyou have key financial data you 
need to keep at your fingertips. 


Just put that information on a green disk, 

You could then use our red disks for priority reports. 
Yellow for important work in progress. Blue for other 
office vrork. And orange for more personal things you’re 
doing at home. 

In other words, whatever arrangement of colors 
mates the most sense for you, 




The vivid colors of our disks mate them By saving time and being more productive, 

incredibly easy to spot No matter how hard you’ll help your compare stay in thie black, 

they try to hide under your telephone. Or Which means youTl mate more green, 

between all those papers on your desk. Verbatim DataLife Colors for your office 

So youll eliminate the fiantic search-and- and home, 
retrieve missions that used to have you pulling There’s no better way to keep your data in 
your hair out. the pink. 
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Reiatioaal Realities 

S tevea J. Vaughan-Nichols presents an 
excellent and balanced summary of the 
advantages of relational DBMS products 
in “Relational Databases: The Real Story" 

(December 1990). I would like to offer 
one small addition. We have been consul¬ 
tants and contract programmers in the PC 
database industry for 10 years. None of our 
clients has ever asked whether the DBMS 
we used to solve their problem was rela¬ 
tional. Many of them would probably not 
even understand the issue. What they all 
have in common is some problem that 
needs solving. We give them solutions, not theory. 

Tony Lima, President 
Pacific System Design Workshop, Inc. 

San Carlos, CA 


I was surprised by Steven J. Vaughan-Nichols's em¬ 
phasis on null value support in his “Relational Data¬ 
bases: The Real Story." While null value support is an 
important relational DBMS function, it has ^en relative¬ 
ly easy to implement once the requirement has been rec¬ 
ognized and, in fact, is available in many DBMS prod¬ 
ucts. (Null value support is the ability to distinguish 
between an unknown value and a value of 0 or blank 
character fields.) Edgar Codd recognized that null 
value support is difficult to implement at the application 
level but relatively simple to implement at the DBMS 
level. Since his popularization of the notion, many DBMS 
products, including several that are not based on the re¬ 
lational models, have provided this function. 

Vaughan-Nichols also suggests that he would like to 
see greater consistency in processing null values. It 
seems to me that it is the job of the DBMS to provide a 
consistent method for representing nulls in the database 
but that handling these values must remain at the appli¬ 
cation level so that they can be appropriately manipulated, 
depending on the individual application or purpose. 

Hedy Alban 
Cherry Hill NJ 

Nulls in relational database theory are like the quicksil¬ 
ver flash of sunlight on water—easy to describe in gener¬ 
al nigh onto impossible to capture in detail While 
many DBMSes do indeed implement nulls at the DBMS 
level fto DBMS / know of handles mills in a systematic 
fashion. Moreover, some DBMSes that are consistent in 
representing nulls misdefine them at the application 


WE WANT TO HEAR FROM YQV. Please doMe-space your 
letter on one side of the page and include your name and address. 
Letters two pages in length or under have a better chance of being 
published in their entirety. Address correspondence to Letters Edi¬ 
tor, BYTE, One Phoenix Mill Lane, Peterborough, NH0345S. You 
can also send letters via BlXmaii do editors ." 

Your letter will be read, hut because of the large volume cfmail 
we receive, we cannot guarantee puMication. We also reserve the 
right to edit letters, ft takes about four months from the rime we 
receive a letter until we publish it. 


level. Even DBMSes that do represent nulls 
consistently and correctly are inconsistent 
in handling them. In relational DBMS 
theory, w paraphrase Codd, nulls are not 
just a representation issue. Null handling is 
an issue for the DBMS as well as for the 
application level. 

There is, indeed, still a need for greater 
consistency in both representing and han¬ 
dling nails. Space considerations do not 
permit a full discussion of these matters 
here. Interested readers are directed to Ed¬ 
gar Codd*s The Relational Model for Data¬ 
base Management (Addison-Wesley, 

1989) for a complete discussion of these 
Steven J. Vaughan-Nichols 


Give Macs Their Due 

I read and appreciate BYTE for its informative, high- 
quality articles, but I was disappointed by David Fied¬ 
ler’s The Unix /bin: “Back to the Workstations IF* (De¬ 
cember 1990), 

Obviously a Macintosh hacker, Fiedler makes it a 
point to try to impress us with the Mac's capabilities. He 
falls short, though, of impressing anyone who knows 
much about networking, Macs, PCs, or workstations. T 
manage over 100 Suns, Macs, and PCs, and I can as¬ 
sure you that Unix and DOS networking is at least a gen¬ 
eration ahead of Mac networking capabilities. This is 
especially true with regard to security and availability of 
software, not to mention backup, network management, 
mail gateways, routers, and wide-area capabilities. 

I have to complain about this Mac grandstanding. 

Please don’t insult knowledgeable readers by straying 
from your high standards of technical journalism. 

Roger Marquis 
Berkeley, CA 

1 have to laugh at the assertion that 1 am **obviously a 
Macintosh hacker. I do not own a Mac or even use one. 

In fact, I have been journalist non grata at Apple ever 
since I lambasted its A/UX L 0 in print. However, Ido 
give credit where credit is due. A/VX 2. Q is much im¬ 
proved, and Macs do tend to network rather easily (at 
least among themselves). Compare, say, setting up 
UUCP on almost any Unix machine to hooking up a num¬ 
ber of Macs to a la^r printer. While the capabilities of 
PC LANs are not in question, in general it is far simpler to 
hook up and deal with Macs. 

Concerning Unix, my subject of expertise: Of course 
Unix LANs are more powerful than Mac LANs. But with 
that power, you also get complexity (although, in gener¬ 
al, Unix LANs give a great deal offlexibiiity far a bit 
more work than most PC LANs, be they ISA or Mac). I 
personally run Unix on 386 PC hardware and am quite 
familiar with all the interrupt vectors, addressing, and 
other problems that must be solved each time the system 
configuration is changed. Perhaps your system has stan¬ 
dardized each Sun, Mac, and PC so that adding new ones 
is simple. Bui if you have to deal with a completely het¬ 
erogeneous environment, you might find that things can 
get quite complex. —David Fiedler 
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Perfection on display. 



can the 8515. In fact, 
this display can easily 
handle picture'peifect 
high'Tesolution 


reliable. It has fewer 
pates and that leads to 
fewer problems ~it*s 
that simple. 

Add to that a striking 
contra st-enhanclng 
backgrotiod and you'll 
experience clarin and 
color richness like 
you’ve never seen. 

Plus, you’ll also be 
looking at almost 50% 
more dewing area in 
about the same footprint 
as our popular 12" 
display. 

The IBM 8515 DispUy> 
now all the reasons to 
dioose it are perfectly 
clear. 

Find out mote. Contact 
your IBM Authorized 
Remarketer or marketing 
representative. For a 
remarketer near you, call 
1 800 IBM'2468,ext.913. 


THE IBM 8515 
DISPLAY. 


for the perfect display (1,024 x 768) graphics, 
to complement your either through XOA or 
IBM Personal System/2f an 8514/A Adapter card, 
the 8515 Is clearly the depending on what suits 
one you should dboosc. your needs best. 


VGA NOW. XGA 
ON DEMAND. 


Quality by 

DESIGN. 


Right now you may 
only need VGA, but as 
your needs change so 


The 8515 is an afford¬ 
able 14* display that was 
designed to be more 


BB14/A 


(Actual unretouched screen.) 


IBM and Personal afieie^islefied badefttailtsof Business Machines Corporation. ©1991 IBM Corp. 
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The IEF™can help you deve 
unprecedented quality, prcK 



“The lEF is a superior tool for impiement- 
ing Information Engineering because it 
integrates the entire process from planning 
through code generation. WeTe deploying 
the lEF throughout the corporation.” 

David V. Evans 
Vice President 

Director, Information Systems 
J.D. Penney 


“Our On-line Banking system has been in 
production for more than 12 months— 
500,000 transactions a day—without a 
single code failure. And we had very few 
enhancements to do. Our users got what 
they needed the first time out.” 

Mark Quintan 

Senior Programmer/Analyst 
Huntington National Bank 


“To meet the dramatically reduced time- 
lo-market requirements for our products, 
we need high-quality systems that can be 
changed fast. That’s why we’ve chosen 
the lEF as the CASE solution for our entire 
organization.” 

John Pajak 

Executive Vice President 
Mass Mutual Life Insurance 



“The strengths of the lEF are clear-cut. 

One obvious quality advantage is that 
application changes are made to diagrams, 
not code. This ensures ongoing integrity 
—the specification always matches the 
executing system.” 

Paul R. Hessfnger 
Chief Technology Officer 
Computer Task Group 



”l’ve seen other CASE tools fail, so I raised 
the bar high when we evaluated the lEF. It 
passed with flying colors. I could not be 
happier with my decision to adopt the 
lEF company-wide." 

John ¥. Mott 
President 

AMR Travel Services 



"Our users were extremely pleased when 
we finished our first project—a 60-trans- 
action system—in one-half the budgeted 
time. We had tried interfaced CASE tools 
without success. !EF integration makes 
the difference." 

Giorgio Sorani 
Division Head - MIS 
Lubrizol 



“We are using the lEF to develop a new 
generation of manufacturing systems 
replacing over 300 existing systems. We 
estimate that lEF will increase our produc¬ 
tivity by between 2-to-1 and 3-to-1 for 
new systems development.." 

Wal Budzynski 

Head of Operations, Syslems/Computing 
Rolls-Royce 



"We used the lEF to rebuild our aging 
Frequent Flight Bonus system. With DB2 
tables of up to 52 million rows, we needed 
high performance. And we got it.,,98% of 
our transactions complete in less than 
3 seconds.” 

Cloene Goldsborough 

Director of Data Resource Management 

TWA 



"Our first lEF system was completed 
faster, and with fewer errors, than any 
system IVe ever seen, if I had to go back 
to the old ways, l*d find another 
job...outside the DP world. It means that 
much to me." 

Mogens Sorensen 
Chief Consultant 
Nykredit (Denmark) 

































3p information systems with 
ictivity and maintainability; 

The success of Texas Instruments 
CASE product is proven—in the field. 


Major companies have used TI’s 
CASE product, the Information 
Engineering Facility™ (lEF™), for 
everything from rebuilding aging 
high-maintenancecost systems to 
development of new enterprise^ 
wide strategic systems. 

Study shows zero code defects. 

The quality of lEF-developed 
systems is remarkable. In recent 
CASE research by The Gartner 
Group, application developers 
were asked to report the number 
of abends they had experienced. 
(An “abend” is a system failure 
or “lock'up” caused by code 
defects.) lEF developers reported 
zero defects—not one abend had 
occurred in lEFgenerated code. 

Maintenance productivity 
gains of up to lO-to^l. 

In this same study, developers 
were asked to compare lEF 
maintenance productivity with 
their former methods. Of those 
responding, more than 80 percent 
had experienced gains of from 2-to-l 
to JO-to-1. (See chart.) 

Specifications always match 
the executing application. 

With the lEF, application 
changes are made to diagrams, 
not code. So, for the life of your 
system, specifications will always 
match the executing application. 
TTie Gartner Group research 
showed that all lEF users who 
reported making application 
changes made all changes at the 
diagram level. 


lEF Maintenance Productivity 
Compared to Traditional Techniques. 
Too 
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Developers were asked to corr^)are lEF mainteoance to 
former medwds. Of those resixmdmg, more than 80 % 
reported productivity gains of from Iho-I to IOho^I. 


(Source: Gartner Group. Inc., 8/90) 
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Less Same More 
Productivity Productivity Productivity 


Mainframe applications can be 
developed and tested on a PC. 

With our new OS/2 toolset, you 
can develop mainframe applica¬ 
tions, from analysis through 
automatic code generation, on 
your PC. TTien, using the lEF’s 
TP monitor simulator and the 
diagram-level testing feature, you 
can also test these mainframe 
applications without ever leaving 
the PC. 

More environmental 
independence coming soon— 
develop on PC, generate for 
DEC/VMS, TANDEM,UNIX. 

The lEF has generated applica¬ 
tions for IBM mainframe environ¬ 
ments (MVS/DB2 imder TSO, 
IMS/DC, and CICS) since early 
1988. Soon you’ll be able to 
develop systems in OS/2 and then 
automatically generate for other 
platforms. DEC/VMS, TANDEM 
and UNIX are scheduled for 
availability in 1991. More will 


follow. We are committed to 
increased environmental indepen¬ 
dence in support of the Open 
Systems concept. 

We are committed to standards. 

lEF tools and lEF-generated code 
will comply widi standards as 
they emerge. We will adhere to 
CUA standards and to the prin¬ 
ciples of IBM s AD/Cycle and 
dec’s COHESION-and we will 
support Open Systems environ¬ 
ments centering around UNIX. In 
any environment, the COBOL, C 
and SQL we generate adhere closely 
to ANSI standards. Our presence 
on standards committees helps us 
keep abreast of ANSI and ISO 
developments affecting the 
CASE world. 

Full-Service support. 

Of course, our technical support, 
consultancy, training courses, 
satellite seminars, and other infor¬ 
mational assistance will continue 
apace. We also offer re-engineering 
and template services. This full- 
service support will remain an 
integral part of the lEF product. 

For more information, 
including a VHS video demo, 
caU 80CV527-3500 or 
214-575-4404. 

Or write Texas Instruments, 
6550 Chase Oaks Blvd., 

Plano, Texas 75023. 

Texas 
Instruments 



© 1990 Tl 

Information Engineering Facility and lEF are trademarks of Texas Instruments. Other product names listed are the trademarks of the companies indicated. 
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Software Quality Control 

H ear! Hear! to Brett Glass’s “A Plea for Software 
That Works” (Stop Bit, December 1990). As com¬ 
puters get more powerful and as programs get more 
complex, it is imperative that software developers do a 
better job of quality control. One of my pet peeves is the 
lack of meaningful software warranties. Manufacturers 
routinely disclaim any responsibility for whether their 
programs work or not. It would be much more encourag¬ 
ing if they would simply say, “If there are problems, let 
us know and we will fix them.” That, at least, would 
indicate some good faith and would be a step toward a 
maturing of the computer industry. 

So in addition to software that works, let’s have soft¬ 
ware companies that work. 

Michael Hanson 
Seattle, WA 


For Comparisons Only 

O ver the years, I have worked in various countries 
and use your excellent periodical to keep in touch 
with the latest developments. However, I must protest 
what I consider one of the most misleading benchmark 
comparisons ever published (“LAN Manager 2.0: A 
Force to Be Reckoned With,” December 1990). The 
benchmark in question sought to compare LAN Man¬ 
ager with NetWare 386 and NetWare 286. My R&D staff 
was at first astonished at the difference between Net¬ 
Ware 386 and NetWare 286. 

We then noticed that whereas NetWare 386 used a 
Systempro as a file server, NetWare 286 ran on an 8- 
MHz 286 AT clone. To add insult to injury, even the 
network interface cards were different. The difference in 
performance is almost entirely due to the difference in 
hardware. Please remind the author that when testing 
software, the hardware should be identical; otherwise 
only guesses, not deductions, can be made. 

M. Thomas 

Executive Head of Information Technology 
Bank of Valletta, Ltd. 
Valletta, Malta 

The primary comparison was between LAN Manager 
2. 0 and NetWare 386. These are functionally comparable 
network operating systems, which I ran on identical 
hardware—the NE3200-equipped Systempro. I used the 
NetWare 286/16-bit network interface card system in the 
same spirit that the BYTE Lab uses a standard AT in its 
system benchmarks: as a baseline point of reference. 

While it *s interesting to read about Porsches, a lot of us 
actually drive Fords. Clearly, the 386/32-bit network 
interface card will outrun the 286/16-bit network inter¬ 
face card, software notwithstanding; I included the lat¬ 
ter results only to provide perspective. I apologize for not 
specifying my intent more clearly. —Jon Udell 


Wilted Lattice? 

H ow could you possibly have published “One-Size- 
Fits-All Code with Lattice C” in your November 
1990 issue? Lattice is out of the compiler business. 


Sure, you can buy version 6.0, and the company supports 
it at this point, but that’s the end of the road. Anyone 
who builds a development activity around Lattice C today 
is going to have to convert tomorrow, and although we 
thought 6.0 was a good step in the right direction, it was 
too little too late. 

I think you ought to square this away somehow with 
your readers because a lot of newcomers to C will see the 
low price for this giant package and not realize it’s a 
clos^-end deal. 

Donald E. Killen, President 
Greenleaf Software, Inc. 

Dallas, TX 

SAS/Lattice announced late last summer that there 
would be no new development of the Lattice MS-DOS 
compiler—just after 1 had finished my review. Certainly 
a case of bad timing, and one for which I apologiz/e. Per¬ 
haps a text box next to the review would have been in 
order. However, the picture for Lattice is not quite as 
black as you paint it. This past fall. Lattice informed 
customers that phone support and corrections to the com¬ 
piler would continue. Present customers still have a 
good product in their hands. If you doubt this, join BIX 
and look at the comments people make about the Micro¬ 
soft and Borland C compilers. —Barry Nance 


.. .And Hold My Calls 

I read with interest your Microbytes item “Monitor 
Noise Causes Stress, Researchers Say” (December 
1990) and have to agree with the conclusions you re¬ 
port. I am a systems analyst with a large international 
corporation and spend most of my day at the computer. 
Even though I am male and have (presumably) a very low 
estrogen level, I find that the stress induced by my VDT 
is noticeable. I tried [researcher] Dow’s suggestion of 
turning off my tube for 15 minutes, and lo and behold, 
my stress level went way down! Until my boss walked in 
and asked me what 1 was doing. 

Kevin Petersen 
MIS Department 
World Wildlife Fund 
Gland, Switzerland 


Theos Kudos 

T hank you for your feature about Theos (“Alterna¬ 
tive Operating Systems, Part 3: Theos: Serious Busi¬ 
ness,” October 1990). I have been programming exclu¬ 
sively in Theos since 1982 and have firsthand knowledge 
of the system’s phenomenal growth. In today’s world, 
where networks are the de facto standard, it takes cour¬ 
age to stand by a relative unknown that outperforms and 
underprices the alternatives. I have bet the future of my 
operation on Theos and have been successful so far. 
Perhaps enough people will have read your article so that 
in the future, as I receive the never-ending stream of 
dealer surveys, I will not have to check “Other” for oper¬ 
ating system. 

Craig A. Barcus 
Barcus Business Systems 
Santa Rosa, CA 
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Now you can 
use the mcredMe 
power of ^\Wows 3.0 

togcx)foff 
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The New Microsoft* Entertainment 
Pack for Windows™ gives you seven spiffy 
^mes. Each one designed for pure, unproduc¬ 
tive fua And all accessible in seconds from 
any other Windows product. 

Which means you can go right from 
ju^ing numbers, to ju^ling 
those funny little blocks in 
TETRIS.'" Anotiier dick of the 
mouse, and you can go from 
typing a letter to testing your 
nerves on Minesweeper. Or 
honir^ your skills onTicTactics. 


Or becoming seriously addicted to one of two 
new kinds of solitaire. 

Equally entertaining is IdleWild,the 
screensaver with seven radi^ selections. From 
a race through space, to a pattern that slices, 
dices, and scrambles your soeen. 

Now get to work Call us at (800) 541-1261, 
Dept. Pll, and ask us all about the Entertain¬ 
ment Pack. We’ll do our best to give you a com¬ 
pletely frivolous answer. 

H^aosoft 

Making it all make sense* 
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printing this 


Adobe and rostScript are re^atened LTademari^j of Adobe S)iabcma, Inc. Appleralk and Maantosb are legiatcrcd trademarka of App^ Computer, Inc. HP and t^iorjet arc registered trademarks of Hew Jett- Packard, Inc. 











Lild take laser 
far, this fast. 


All it took was a little RISC. 

Introducing the Epson^EPL-7500 laser printer. 
One of the first true Adobe® PostScript® laser printers 
designed around a lightning-fast RISC processor. 

The result is significantly 
faster output. 

It is also significantly 
better. 

Thanks to true Adobe 
PostScript — not a clone — 
the E PL-7500 is able to pro¬ 
duce razor-sharp text in 35 
scalable fonts, plus equally 
impeccable graphics. Blacks 
are blacker and lines are 
finer, courtesy of the printer s 
unique MicroArt Printing technology. 

The EPL-7500 handles paper as well as it handles 
text and graphics. A 250-sheet tray comes standard, 
a second is optional. Also standard are serial, parallel 
and AppleTalk® interfaces, allowing the printer to 
work smoothly in both PC and Macintosh® environ¬ 


ments. For even greater versatility, HP® LaserJet® 
Series 11 emulation is included. 

Of course, not everyone needs a PostScript 
printer. That’s why the Epson laser line also includes 
the new EPL-7000. Like the 
EPL-7500, it offers brilliant 
MicroArt Printing, sup>erior 
paper handling and HP com¬ 
patibility. Plus a host of other 
serious business features, all 
loaded into an extremely 
affordable package. More¬ 
over, the EPL-7000 even 
allows upgradability to the 
EPL-7500’s true PostScript 
and RISC processing. 

With the EPL-7500 and EPL-7000, the engi¬ 
neers of Epson have succeeded in raising the stan¬ 
dards for laser printing. Without raising the price. 

In fact, a demonstration will quickly and clearly 
show you why these are the most innovative printers 
in their class. By far. 



POSTSCRIPT' 

The new Epson EPL-7500 laser delivers brilliant 
PostScript output at blazing RISC processing speeds. 
The new EPL-7000 provides serious business 
performance at a very personal price. 




Engineered For The Way You WorkT 



€>1991 Epson America. Inc., 20770 Madrona Avc.. Torrance, CA 90509.800-BUT-EPSON (800-289-3776). In Canada, call 416-881-9955. 
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Ada Aficionado 

I read with interest the opinions of “63 of the world’s 
most influential people in personal computing” ('The 
BYTE Summit, ” September 1990). The entire confer¬ 
ence was conducted without a single reference to the 
House Appropriations bill H.R. 5803, sec. 8084, which 
says, in part, that “after June 1, 1991, all Department of 
Defense software shall be written in the programming 
language Ada.” 

Your 63 influential people appear to have a strong 
aversion to the language that is also a law. 1 don’t really 
like medicine being rammed down my throat either, but 
as medicine goes, it tastes pretty good. Ada works. 

1 just finished a middling-size project on time, within 
budget, and in Ada. The university down the road is 
using Ada as the basic software engineering training 
language. My company, British Aerospace Australia, has 
all new work coming in with Ada as the specified lan¬ 
guage. 

I suspect that all this will extend to the personal com¬ 
puter. The last language that the DoD got into was CO¬ 
BOL, and I’d hate to bet against Ada right now. 

B. J. Chippindale 
The Levels, Australia 


Safe Data 

I was particularly interested in reading Jerry Pour- 
nelle’s comments in “The BYTE Summit” (September 
1990) concerning the future of computing, and also the 
accompanying remarks in his column. I found myself 
agreeing with much of what he had to say, but one as¬ 
pect of his thoughts bothered me—his law of “One per¬ 
son, at least one CPU.” On the surface, it seems to be 
the best solution. What could be better than having com¬ 
plete control of your own computing destiny? 

But I started to look at the issue from my perspective, 
as an engineer working in a laige company, and I real¬ 
ized that having my own PC or even a personal worksta¬ 
tion on my desk was not always going to be the way I 
would get the most work done. Perhaps my view has 
been warped because of the type of work I have been 
doing recently, large-scale computational simulations of 
optical systems (taking a slow Fourier transform of a 
256- by 256-pixel array is a common feature of these), 
but I can get much more done in an hour by using any of 
six-odd mainframe computers that my company owns 
than by using the venerable AT on my desk. Indeed, 
many of the problems that I solve with computers can’t 
be done by even the larger PCs. I would also extend this 
observation to the academic setting of the university I 
attend. 

My point is this: Sharing large computing resources 
among many people is still an efficient way to get work 
done in a laige organization. In my experience, both as 
a user and as a provider of shared computer resources, I 
have had many more positive experiences with main¬ 
frames than negative ones, and I expect that many people 
share this view. It simply makes sense for companies 
and institutions to invest in centralized resources that can 
be shared by a great many people at one time. 

Besides being able to get more work done, having a 
centralized computer system helps a company keep its in¬ 


formation organized and safe. Even after having two 
jobs in MIS departments, where my only task was “disas¬ 
ter recovery operations” (more mundanely known as 
backups), I still have terrible habits when it comes to my 
own PC, and I witness this same shortcoming in many 
PC users—even those who have been burned by lost data 
and programs. I realize that fast-developing sophisti¬ 
cated PC-network programs provide centralized backups, 
but in my mind, they’re not there yet. 

If a company wants to be truly safe, the only solution 
is to put data protection in the hands of a few employees 
for whom that is their only job. The other big advantage 
of having a centralized system is that databases are used 
consistently so that data integrity is always assured. 
Perhaps when PC-network software progresses further, 
this will no longer be a concern. But then again, maybe 
it will always be a concern. I tend to favor the latter be¬ 
cause decentralization of information, computer-read- 
able or not, always increases the risk of loss or damage. 

In the end analysis, I believe that the best solution is 
having centralized computing resources available for all 
to use for big jobs and to access important databases. 
Along with that, it’s best to have individual PCs or work¬ 
stations that people use for smaller jobs and their own 
personal work that does not need to be shared with a 
great many people. This is my current situation, and I 
think it works quite well. 

With improvements in networking and communica¬ 
tion, data interchange between all levels of computers 
will soon (well, hopefully soon) be seamless and nearly 
effortless. And while PCs will continue to enlarge their 
circle of influence and power, I know that laige systems 
will also have their place for a long while yet. 

Thomas G. Adams 
Rancho Palos Verdes, CA 

Thanks for a thoughtful analysis. l*d like to have a 
longer discussion sometime. ^]tTTy Pournelle 

J erry Pournelle’s September 1990column was inter¬ 
esting, entertaining, and educational, as usual. Unfor¬ 
tunately, while discussing his First Law, he fell victim 
to what Dr. Stanley Schmidt calls “extrapolatio ad absur- 
dum.” He assumes that diskless workstations are inher¬ 
ently “evil” and are perpetrated upon unwilling victims 
by diabolical “centralists.” 

This position overlooks the primary reasons that 
most companies install diskless workstations: data secu¬ 
rity and reliability. The mere fact that potential for 
abuse exists is no reason to assume that the abuse will in¬ 
deed occur. If there is no disk drive, no data can be sur¬ 
reptitiously copied from the central hard disk and used in 
a manner contrary to the best interests of the company 
that owns the data. 

Additionally, by booting from ROM and download¬ 
ing all pertinent device drivers and user profile informa¬ 
tion, the common problem of corrupt boot disks is to¬ 
tally avoided. It should also be not^ that individual users 
can customize their own working environment by load¬ 
ing TSR programs and utilities from the server. This 
method also has the benefit of allowing full compliance 
with software licenses, thereby avoiding potentially 
harmful and expensive civil penalties for software 
piracy. 

Users who have a legitimate need for data on a floppy 
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Now, if you want to develop applications 
for Windows 3.0, there’s a fast and easier 
way to do it with the premiere object- 
oriented programming language. 
SmalltalkA^’ 

With Smalltalk/V Windows, you 
can explore, prototype, build finished 
applications and ship them runtime free. 

You can tap into applications using 
DDE so effortlessly you don’t have to be 
a Windows expert to do it. 

And with one of the world’s most 
comprehensive class libraries, you can 


choose our objects or easily build your own. 

But whatever you develop, it will 
be portable between the Windows, OS/2 
and Mac versions of Smalltalk/V 

With so much at their fingertips, 
more people are solving more problems 
with Smalltalk/V than any other object- 
oriented programming system. 

At ody $499.95 and no runtime 
charges, you can solve them, too. 

Just call us at (800) 922-8255. 
And see why programming Windows has 
never been easier. 


SmaUtalk/VWindows 


DIGITALK 


9841 Airport Blvd., Los Angeles, CA 90045 (800)922-8255 (213)645-1082 FAX (213) 645-1306 

Smalltalk/V is a registered trademark of Digitalk, Inc. Other product names are trademarks or registered trademarks of their respective holders. 
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can just type 
Optimize and 
QEMM will do 
the rest. 
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QEMM 386 is 
incorporated into 
DESQview 386 to 
provide the 

optimum operating environment fo 
productivity oriented users of 386, 
386SX and i486 PCs. 

QEMM 50/60 is designed to 
work in IBM® PS/2™ Model 50 and 60 
PCs with specific IBM adapter boards. 

QEMM is the #1 selling utility 
accord- 


mg lu 

distri¬ 
bution 
sources. 
In fact, 
it was 
the 

number 
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one 
selling 

sofware package in the PC industry in 
April, May and June 1990, 


Everyone wants more productivity 
out of their computers. 

But not everybody is willing to 
spend a fortune to get it. That's why 
Quarterdeck productivity software 
is outselling everyone el^— 
including Miaosoft's. 

DESQview Multitasks 
and Windows 
on Your PC 

As early as 1982, computer 
enthusiasts found our products 
helped them set up their ideal working 
environment. Since then, step-by-step, 
we've improved DESQview into what 
some very knowledgeable people call 
"the best alternative to OS/2". 

Today's DESQview 
allows you to multitask 
multiple programs in 
windows side by side— 
text programs; graphic 
programs. But best of all, 
you don't have to buy a lot of new 
hardware and software to use it. 
DESQview works with the PC and the 
programs you now own. 


Oner 1,000,000 users multitask their programs 
with DESQinew. 

QEMM Breaks 
the 640K Barrier 

Break the 640K barrier in DOS—or in 
Windows 3,0—and give your DOS pro¬ 
grams up to 130K more room within the 
first megabyte of memory, plus another 
96K of video memory, in some instances. 

QEMM takes buffers, network 
drivers, TSRs and other memory-using 
utilities and moves them into idle areas 
between 640K and one megabyte. 

It's not complicated. It's easy. You 
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These are some of DESQvieiu's most recent awards 


These are some of QEMM's most recent awards 
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Manifest Gives You 
in-Depth Knowlege 



Our newest utility is Quarterdeck 
Manifest, the best way to discover every¬ 
thing you ever wanted to know about 
your rc. Manifest shows you around 
'under the hood', pointing out how 
memory is used, comparing memory 
speeds, and indicating how you can gain 
more room for your programs to work. 

It can point you to as much as 130K 
of additional RAM your programs can 
use. It shows you which memory areas 
are faster. It even helps you compare 
add-in memory board performance. 


QEMM 336 




Manifest does 
for memory what 
PC Tools Deluxe 
does for disks. And 
it's easier to use. 


Manifest has been quick to win recognition 



QRAM Optimizes the 
Memory of 8088 and 
80286 PCs 

Once you know where you can move 
those memory-hogging utilities, QRAM 
lets you do it. It even works on 
8088,8086 and 80286 PCs with 
EMS 4.0 or EEMS memory 
boards. 

QRAM and Manifest help 
you get every last 'K' out of the 
hardware you own. 

In fact, all our products are 
designed to give you more pro¬ 
ductivity out of the system you 
already have, whether it's an 
8088,8086,286,386SX, 386, or i486. 

Quarterdeck. 
Products for 
Everyday Heroes 

Our mission is to protect your 
investment. Whether your PC is 8 years 
old or fresh out of the box, our products 
make it more versatile, more flexible; 
and help deUver performance dividends 
from your computer investment. Our 
products help ^e-tune your PC which 
helps you do your work better, which 
makes you look good. 


A Glimpse of the Future: 
DESQview/X 

We're also looking ahead to the next 
wave of computer development: 
enterprise computing. Our new 


DESQview/X allows different 
computers with different operating 
systems to work together. Using the 
advanced X-windows environment, it 
lets users run programs on remote 
computers and watch them run in their 
PC's windows. DESQview/X will be 
avalable later this year. 

Quarterdeck products. The best way 
to get the most out of your PC today. 
And tomorrow. 



150 Pico Blvd., Santa Monica, CA 90405 (213)392-9851 Fax (213) 399-3802 
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LEHERS 



disk can easily be acGommcKlated by users (of which, 
typically, there will be several) who do have floppy disk 
drives in their workstations. Even if there is only one 
workstation on a network that has a floppy disk drive in¬ 
stalled, and this particular unit is controlled by the “cen¬ 
tralists,” there is a wonderful opportunity to control ac¬ 
cess to sensitive corporate data while preserving the 
user's freedom to “liberate individual creative ener¬ 
gies.” This type of procedure also ensures that corporate 
data is not accidentally corrupted by honest mistakes or 
sinister intent. 

1 hope Jerry rethinks his position on these wonderful 
machines because they mal^ the life of the network 
supervisor much easier. 

Robert FoJdi 
Aihion, NV 

Well, you "re probably right: I do sometimes get carried 
away. Thanks mid best wishes. —Jerry Pournelle 


Zapping Disks 

I n a letter to Chaos Manor Mail {October 1990), 

Frank Cross pointed out that he was careful to pass his 
floppy disks around the airport security x-ray machine. 

It had puzzled a fellow medical physicist and me as to 
how x-rays could affect floppy disks. Thus, we did a 
small experiment to determine if, in fact, there was any 
effect. 

We subjected both 5*4 - and 3*v4-inch floppy disks to 
increasing doses of x-rays from a standard diagnostic x- 
ray unit. After each exposure, we tested the disks using 
Norton Utilities to see if any data was unreadable or if 
any bad blocks had developed. We were unable to detect 
any effects of x-rays on the disks, despite the fact that the 
doses administered were orders of magnitude greater 
than those of any airport security system. 

It would seem that the suspicion that x-rays will cause 
damage to disks is based on some sort of myth and that 
excessive precaution is unnecessary. 

T. D. Cradduck 
London, Ontario, Canada 

/ gave up on special treatment for disks years ago, and 
so far / haven V noticed any problems. But I hwj- told that 
the U.S.S.R. X-ray machines really zap things (so much 
so that the KGB agents running them get medical prob¬ 
lems). So there f ^ move the disks through manual in¬ 
spection. / do worry a little about EPROMs in some com¬ 
puters, but again, I have never actually had a problem. 
Best wishes. —Jerry Pournelle 


Disseminating Ideas 

I n his September 1990 column, Jerry Poumelle re¬ 
ferred to a prediction he'd made in the past: “By the 
end of the millennium, any member of Western Civili¬ 
zation would be able to get the answer to any question that 
has an answer—and this at reasonable cost.” 

That brought an immediate question to my mind. 

Since it sounds like such a good deal, how does one be¬ 
come a “member of Western Civilization”? It seems a 
pity that people not fortunate enough to be bom in a 


Western country (or a “westernized” country, such as 
Japan, which 1 believe Jerry would include in his predic¬ 
tion) should be deprived of what his prediction means 
(living long and prospering, for starters). 

If Jerry can put a simple answer to the above question 
in his column, everyone everywhere could follow it and 
gain the benefits of his prediction. Tm thinking of 
places like Guatemala, for instance, which probably has a 
per capita income of about $250. Or Zaire, which has a 
per capita income of $150. Not to mention the Eastern 
European countries, now in the throes of applying for 
membership in Western Civilization (after having been 
held back for 40 years by the Communists), 

For what it's worth, I'd suggest these simple require¬ 
ments: free market economy, free flow of information 
and ideas, free entry and egress, and rule of law apply¬ 
ing to everyone in all classes. What do you think? Jerry 
could just put the recipe in his column, and the rest of 
us will see that it*s disseminated throughout the world to 
those who need to pay heed. Or better yet, he could 
write a science fiction book about it. 

Timothy Condon 
Tampa, FL 

**America is the well-wisher to the freedom and indepen¬ 
dency of all. She is the champion and vindicator only of 
her own, " said John Quincy Adams; and while / might 
dispute that, it is still something to be thought about. 

Certainly the best way America can preserve Western 
values for the world is to retain them for herself; and per¬ 
haps, just perhaps, liberty of conscience, freedom of ex¬ 
pression, security of property—a 'just and impartial gov¬ 
ernment that will not take from the mouths of the 
laborers the bread they have earned '’—and rule of law 
will spread. Just perhaps. Stny Pournelle 


FIXES 



• Laurence M. Cartel is the artist who created the 
artwork used as a background for the collage that ap¬ 
peared on page 29? of the December 1990 issue of 
BYTE. This artwork was originally published in the book 
Laurence M. Cartel: A Cybernetic Romance published 
by Gibbs Smith, Publisher. Copyright 1989 by Laurence 
M. Gartel. 

• Some of the company information listed for Percep¬ 
tive Solutions, Inc., in the January Product Focus and the 
review of hyperStore was incorrect. The company is lo¬ 
cated in D^to, Texas; the correct telephone numbers 
are (214) 954-1774 and (800) 486-3278. 

• In a January Short Take (page 127), we incorrectly 
identified the Volante ATlcioO board as interlaced, when 
in fact it is noninterlaced, 

• In the September 1990 Ask BYTE, the phone number 
we gave for Spinnaker Software was incorrect. The cor¬ 
rect number is (617) 494-1200. 

• The correct telephone number for Spiral Software 
(January, page 70) is (800) 833-1511. 

• The correct telephone number for Dragon Systems, 
listed in “The BYTE Awards” (January, page 164), is 
(617)965-5200. ■ 
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GATEWAy 2000 SYSTEMS 


12MHZ286VGA 


■ 80286-12 Processor 

■ 1M6RAM 

■ 1.2 MB 5.25" Drive^^^ 

■ 1.44 MB 3.5" Drive "" 

■ 40 MB 17[ns IDE Drive 
with 32K Cache 

■ 16 Bit VGA with 512K 

■ 14" Gateway Crystal Scan 1024 
Color VG A Monitor 

■ 1 Parallel/2 Serial Ports 

■ 101 Key Keyboard 

■ MS DOS 3.3 or 4.01 

$1495.00 


GATEWAY386SX 

■ 4 MB RAM 


■ 1.2 MB 5.25" Drive 


■ 1.44 MB 3.5" Drive 



■ 40 MB 17nis IDE Drive 
with 32K Cache 

■ 16 Bit VGA with 5 t2K 

■ 14" Gateway Crystal Scan 1024 
Color VGA Monitor 

■ 1 ParalleI/2 Serial Ports 

■ 10! Key Keyboard 

■ MS DOS 3.3 or 4.0! 

■ MS WINDOWS 3.0 

$1895.00 


25MHZ386'VGA 


■ 4MB RAM 

■ 1.2 MB 5.25" Drive 

■ 1.44 MB 3.5" Drive 

■ 80 MB 17tns IDE Drive 
with 32K Cache 

■ 16 Bit VGA with 1MB 

■ 14" Gateway Crystal Scan 1024NI 
Color VGA Monitor 

■ 1 Patalle!/2 Serial Ports 

■ 101 Key Keyboard 

■ MS DOS 3.3 or 4.0! 

■ MS WINDOWS 3.0 

$2395.00 


25MHZ 386CACHE 


■ 64K Cache RAM 

■ 4MBRAM 

■ 1.2 MB 5.25" Drive 

■ 1.44 MB 3.5" Drive 

■ 80 MB 17ms IDE Drive 



with 32K Cache 


■ ! 6 Bit VGA with 1MB 

■ !4" Gateway Crystal Scan 1024NI 
Color VGA Monitor 

■ 1 Parallel/2 Serial Ports 

■ 101 Key Keyboard 

■ MS DOS 3.3 or 4.01 

■ MS WINDOWS 3.0 

$2695.00 


33MHZ386yGA 


■ 64K Cache RAM 

■ 4MB RAM 

■ 1.2 MB 5.25" Drive 

■ 1.44 MB 3.5" Drive 

■ 200 MB I5tns IDE Drive 

with 64K Multi-Segmented Cache 

■ 16BitVGAwithlMB 



1 14" Gateway Crystal Scan i024NI 
Color VGA Mopitor 
1 1 I^rallel/2 Serial Ports _ 

1 101 Key Keyboard 
I MS DOS 3.3 or 4.01 
I MS WINDOWS 3.0 



$3195.00 


25MHZ 486'^'VGA 


■ 64K Cache RAM 

■ SMB RAM 

■ 1.2 MB 5.25" Drive 

■ 1.44 MB 3.5" Drive 

■ 200 MB 15ms IDE Drive 

with 64K Multi-Segmented Cache 

■ 16 Bit VGA with 1 MB 

■ 14" Gateway Crystal Scan I024NI 
Color VGA Monitor 

■ 1 Parallel/2 Serial Ports 

■ 101 Key Keyboard 

■ MS DOS 3.3 or 4.01 

■ MS WINDOWS 3.0 

$3995.00 


STANDARD FEATURES & SERVICES 


BESTBUY 


■ Same features as our 33 MHz 
386 VGA system except this 
machine has an 80 MB 17ms 
DE Drive instead of the 2{X) 

MB 15ms n)E Drive. 

$2795.00 


• Microsoft® WINDOWS™ and Mouse 
with all 3S6 and 4S6 systems 

• 30-day money-back guarantee 

■ One-year warranty on parts and labor 

• New leasing optK^ now available 

• TolUfree technical support for the life 
of the machine 


• Our new 14" Gateway Crystal Scan 1024NI 
c<rfor VGA monilor comes standaiii willi 
all 386 DX and 486 systems. This monitor 


* Free on-site service to most locations in 
the nation 

* Replacement parts sent via overnight 
shipping free of charge 

' Free bulletin board technical support 

* New sales hours: 7ain-10pm CST M-F 
9a£n-4pm CST Saturdays 


is Don-interlaced for a flawless, flicker-fpee 
display. 1024 x 768 @ 60 Hz. 800 1 600 
@72 Hz. 28 DP. 


V£iy CRYSTAL SCAN 1024NI 


Wf natom-buildeach Gateway 2000 computer to ctistomer specificaHofts. We'H gkdiy provide you with a quote oit your cor^guration. 
3S6 and486 are trademarks Inlet Corporation. 

Dae to the volatility of the DRAM market, alt prices are sahjeci to change 
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Microsoft Taps Windows to Support Pens 

W hile some tap-happy pundits predict no future for computers that use a 
pen or stylus, Microsoft says that portable PCs and programs that tap 
into its pen-centric operating software could reach the market later this year. 

Unlike GO Corp. (Foster City, CA), which has invented a whole new 32-bit 
operating system for pen-based, mobile computing (see “The Point of the Pen/' 
February BYTE), Microsoft is building on top of Windows. The upcoming Pen- 
Windows, shown to developers late last month, is a set of operating-system ex¬ 
tensions designed to recognize handprinted text and accept commands from a 
pen or stylus. The system will also recognize geMures, or pen marks for com¬ 
mon commands such as cut, copy, paste, and insert. “Gesture support is the 
most important aspect of pen-based systems,"" said Greg Slyngstad, general 
manager of the PenWindows product unit. The handwriting-recognition engine 
is “installable," Slyngstad said. OEMs or applications developers can imple¬ 
ment a different recognizer if they want. 

Based on Windows 3.1, PenWindows will run any application compatible 
with 3 J without modification. IFs this compatibility with current software that 
Microsoft is promoting as the reason developers and users will want to pass GO, 
For users who want to write instead of type, some developers will design 
versions of their software to handle pen input and take advantage of PenWin¬ 
dows capabilities. By building on a foundation of more than 600 functions in the 
Windows application programming interface, developers will be able to imple¬ 
ment the PenWindows environment with modest incremental effort (about 35 
additional functions), according to Microsoft. Microsoft itself plans to add pen 
enhancements to programs such as Word, Excel, and PowerPoint. The company 
released a beta software developer"s kit last month. 

Microsoft will license PenWindows to OEMs, who will install it in new tab¬ 
let-like computers. Several companies have expressed an interest in PenWin¬ 
dows, including Momenta, Wang, NCR, and Kyocera. 

While GO'S PenPoint system is designed for stylus input, Microsoft is betting 
that users of pen-based systems will want compatibility with DOS and Windows 
rather than a brand-new operating system. PenPoint is compatible only with the 
DOS file system. However, tacking pen-based features to an existing operating 
system may limit both the performance and flexibility of the pen-based environ¬ 
ment. For example, Microsoft's system will require translation of pen input into 
mouse or keyboard equivalents (a procedure that GO'S system doesn't have to 
worry about). Some experts on pen-based computing believe multitasking will 
be of critical importance to ensure adequate responsiveness of the pen. 

Still, Microsoft has the clout of 20 million DOS users and can attract develop¬ 
ers more easily than GO, Slyngstad said that “one or more” systems—most like¬ 
ly notebook 386 PCs with a removable display—will show up this year, 

—Nick Baran and D. Barker 


Grid Will Work with PenPoint and PenWindows 


W hile some computer makers will 
implement GO’s PenPoint and 
others will implement Microsoft’s Pen- 
Windows, the first company to commer¬ 
cially provide a handwriting-savvy sty- 
lus-and-tablet computer will support 


both environments. Grid Systems (Fre¬ 
mont, CA) plans to build an industry- 
standard computer that can be used for 
either PenPoint or PenWindows, as well 
as programs written for Grid's own ap¬ 
plication programming interface, says 


NANOBYTES 


Why is this man smiling? He’s 
Rol^rl Puette, president of Apple 
USA, and his company is selling 
its new Mac Classic computer 
faster than it can make them. 

And according to market analysts, 
Apple is reaching a whole new 
audience of computer users with 
its low-cost ma- 
chines. At a re- 
cent press brief- 
Puette said 
that Apple's strat- 
to be “cus- 
driven” 
and provide total 
computing solutions in coopera¬ 
tion with reseller channels and de¬ 
velopers, the “other sides of the 
triangle centered around the cus¬ 
tomer that we don't and can't 
control,'' Coincidence or not, fol¬ 
lowing Puette's talk and similar 
briefings by fellow Apple execu¬ 
tives John Sculley and Michael 
Spindler, Apple's stock jumped 
several points, Apple's stock has 
risen steadily since official state¬ 
ments about gaining market share 
have passed reality checks with in¬ 
creases in sales. 

Apple officials now say that the 
lightweight notebook computer 
under development will be out by 
August, Word in the Macintosh 
community is that Sony will 
build the little machine, expected 
to weigh about 6 pounds. 

In a move expected to bring large 
profits to U.S. software manufac¬ 
turers, ministers of the Euro¬ 
pean Common Market have ap¬ 
proved new legislation extemliiig 
copyright protection to software. 
With reports estimating that U.S, 
vendors annually lose up to $5 bil¬ 
lion in sales due to European 
software piracy, strong copyright 
protection is high on the compa¬ 
nies' list of priorities. The direc¬ 
tive passed by the European 
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company president Alan Lefcoff. 

Grid will basically stay on the side¬ 
lines and watch the action between GO 
and Microsoft, Lefcoff said. Although 
he thinks that GO should have based its 
system on Windows, Lefcoff said that he 
believes independent software vendors 
will develop good pen-based applications 
for the GO environment. Grid has no in¬ 
terest in building custom hardware for 
PenPoint and asked GO to modify its de¬ 
sign accordingly. Grid users might have 


to load in a modified BIOS to run GO 
software, he said* 

Meanwhile, the GridPad has been suc¬ 
cessful with truck drivers and insurance 
sellers, says Grid product manager Ken 
Delaney. The portable system (suggested 
price, $2370) is frequently used for cap¬ 
turing signatures, he said. However, the 
GridPad *s handwriting recognition capa¬ 
bilities are used in only 20 percent of the 
applications developed for it, he said. 

—Rich Malloy 


Nutek Claims True Mac Clone; 
No Mac ROMs Required 


N O one's done it yet—made a Mac 
clone that doesn’t use Applet's own 
Mac ROM chips and can slUl get past Ap¬ 
ple's attorneys. But Nutek Computers 
(Cupertino, CA) says it has designed a set 
of chips and software that form a 'Tegal 
functional equivalent of the Macintosh 
operating system.” Nutek hopes to sell 
its Mac replicant technology to computer 
makers who want to produce Mac clones. 

Nutek says that it has developed a 
Mac-compatible operating system that 
doesn't infringe on any of Apple's pat¬ 
ents or copyrights. The company says 
that computers based on its cloning pack¬ 
age—an operating system on disk and in 
ROM and three application-specific ICs 
that mimic the Mac's internal hardware 
functions—will be binary and bus com¬ 
patible with the Mac. Any *‘clean'* Mac 
program, peripheral, or add-in will work 
with systems that are based on the Nutek 
design, said company president Benja¬ 
min Chou. Manufacturers using the Nu¬ 


tek chip set must add the CPU, which can 
be anything from a 68000 to a 33-MHz 
68040; a SCSI controller chip; memory; 
and glue logic. 

As for the user interface, Nutek will 
offer a native-language Mac version of 
the Open Software Foundation's Motif. 
This could help avoid problems with 
Apple's interface copyrights. 

Reverse-engineering a Mac clone is 
quite a technical accomplishment* But 
the fast-selling Mac Classic has changed 
the scenery. Now that Apple offers a real 
low-cost Mac, the demand for imitations 
isn't what it was a year ago, when the 
cheapest model had a price tag twice that 
of an IBM clone. However, Chou said 
that OEMs who use Nutek's core tech¬ 
nology won't try to compete “with a sin¬ 
gle, low-end product." TheyTl offer ma¬ 
chines that are more flexible than Ap¬ 
ple's and “competitive on a price/perfor¬ 
mance basis," he said* 

—D. Barker 


New Type of Magnetic Memory in Development 


T he developers of a new form of 
magnetic memory say that their ap¬ 
proach will yield fast, nonvolatile devices 
that could someday replace conventional 
CMOS RAM. This so-called Sheet 
RAM could ultimately replace “any and 
all memory devices except things like 
real cheap floppies and streaming 
tapes," says Richard Lineau, inventor of 
the technology and a principal in the 
company commercializing it* SHRAM 
Memory Technologies (Los Angeles) ex¬ 
pects to have working devices soon. The 
first products using Sheet RAM could 
appear sometime this year, Lineau said. 

Like other forms of magnetic mem¬ 
ory, Sheet RAM is nonvolatile and rela¬ 
tively immune to stray radiation. Unlike 


other kinds of magnetic memory, Lineau 
says, it can match the speed of conven¬ 
tional CMOS RAM. 

Sheet RAM consists of a thin layer of 
ferromagnetic material put down on a 
neutral substrate, with a single Hall-ef¬ 
fect transistor for each memory cell 
formed on top of the ferromagnetic layer. 
Conceptually, Sheet RAM is most akin 
to core memory—the arrays of tiny mag¬ 
net doughnuts woven on wire that domi¬ 
nated computer memory before semicon¬ 
ductor RAM came along. Like core, 
Sheet RAM stores bits by changing the 
polarity of magnetized regions. Unlike 
core, the magnetized regions are not dis¬ 
crete components* Instead, they are re¬ 
gions on a chip, like the domains in 
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Council of Ministers is now in the 
hands of the European Parlia¬ 
ment, which should be making its 
decision soon. “This directive 
takes strong action to redress the 
piracy, an absolute necessity if a 
healthy indigenous software indus¬ 
try is to develop in Europe,” said 
Floyd Bradley, European vice 
president of Ashton-Tate* The 
legislation sanctions reverse engi¬ 
neering under strictly limited cir¬ 
cumstances* Firms will be allowed 
to decompile competitors' pro¬ 
grams to ensure compatibility with 
their own products and will be 
forbidden from examining code not 
directly related to achieving this* 
Information gained from decompi¬ 
lation cannot be used for pur¬ 
poses other than ensuring 
compatibility. 

As computers get smaller, input 
devices are doing the same. This 
month. Appoint (Paso Robles, 

CA) expects to start delivering a 
trackball about the size of a 
Chunkie bar. Thumbelina mea¬ 
sures by 1 inches and is M - 
inch high. The three-button device 
uses what the designers call a 
“single point contact, friction op¬ 
erated mechanism," the same as 
in Appoint's Mouse Pen. You can 
easily hold the trackball in one 
hand and control it with your 
thumb, a spokesperson said. The 
rc version has a PS/2 mouse con¬ 
nector and serial adapter. The 
Macintosh version hooks to the 
Apple Desktop Bus port. Thum- 
beiina is priced at $99. 

Wolfram Research (Champaign, 
IL) plans to multiply the number 
of systems that can run its Math- 
ematka program. The latest ver¬ 
sion is initially coming out for 
the Mac, Next, Sony, and Sun plat¬ 
forms, but the company plans 
versions for a further 11 or so 
platforms, including Windows, 
386-based DOS, DEC, IBM RISC 
System 6000, MIPS, and Silicon 
Graphics workstations. Wolfram 
added hundreds of math func¬ 
tions to version 2, the most impor¬ 
tant related to solving numerical 
differential equations. 
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Since 1983,7out of 10 spreadsheet 
buyers have chosen 1-2-3! 


Over 10 million business people are 
more productive and more insightful 
because of Lotus 1-2-3. Now Lotus 
introduces 1-2-3 Release 3.1. 

And if you’re currently using 1-2-3, 
you'll find it offers the features you've 
been wishing for. 

Like the abibty to see, on screen, 
exactly what your printed output will 
look like. Our unique 3D approach to 
organizing and consolidating spreadsheet 
data. And the most professional and 


persuasive printed reports you've ever 
created on your computer 

Or if you're one of the holdouts not 
using 1-2-3, you'll find it offers an inter¬ 
active, graphical environment. Plus it 
works with Windows 
3.0. And supports 
both a key board 
and a mouse. 

And now, when 
you buy Release 3.1 
between January 8, 





1991 and April 30,1991, wel send you 
a free^copy of Ami Pro, the best word 
processor in the industry. See your 
participating Lotus Authorized Reseller 
orcaU l-SOO-'TRADEUP ext* 388, 
today for details. 

And see why 7 out of 10 spreadsheet 
buyers chose 1-2-3. And the other 3 may 
not be feu’ behind. 


Lotus 1-2-3 



© Copj'right 1U90 LoLus Development CorporaUen. Lotus and 1-2-3 are registered trademarlui of Lotus Development Corporsttoti. Windewa is a trademark of Miorosott Coirioratkm. 
reported by Audits a Surveys, Inc.. measuring IBM-Compatible spreadsheet sales among comptiter And softwarie dealers nationwide. fSubject to a ahippiiig and handlmg fee of S19.95. 
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Our new PostScript 
compatible color 
printers start at $4995. 
Where they go after that 
is up to you. 


Geon^Tersh 
Senior V.P. 


Montgomery Smith 
Eiecutive V.P. 


Bill Adams 
President 


Laurie Bipplinger 
Executive V,P. 


Now you can let your imagination run wild. At a 
very conservative price. Because Tektronix 
introduces the first color printer that is PostScript- 
compatible for less than $5000. 

The Phaser IISX is great for individuals or small 
groups. It works with Windows 3.0 or Macintosh 
QuickDraw and is software-based PostScript- 
compatible. It also delivers brilliant 300 dpi ther¬ 


mal-wax color as only Tektronix printers can. 

For bigger businesses, we offer the new Phaser 
IIPX. This printer is hardware-based PostScript- 
compatible with HP-GL and is licensed by 
Pantone, Inc.* It also works with Macs, PCs, and 
UNIX workstations. All at once. 

Now, say you buy an SX, your business grows, 
and you end up wishing you'd gotten the PX. No 


































need to worry because all Tektronix printers are 
upgradable so you'll never outgrow them. 

And in case you didn't notice, this entire ad was 
created by one of our printers. That includes 
the brilliant graphics you see above and 
the crisp type you're reading now. Because 
we have so much faith in our color printers, 
we let them do their own ads. No one else 


can make a statement this bold. 

Printout for printout, ad for ad, you won't find 
a better color printer. Call l-800-835“6l(X), 

Dept-131 for more information. Tlie 

Ibktronix 

The best and the brightest. 
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bubble memory. Unlike bubble memory, 
these magnetic domains do not have to 
move to be read and written. They are 
addressed and read like conventional 
RAM. 

The first silicon will be built using 25- 
micron design rules. The company ex¬ 
pects that eventually Sheet RAM can be 
as dense as conventional DRAM. Lineau 


indicated that Sheet RAM would initially 
be more expensive than DRAM. 

Other start-ups invented new mag¬ 
netic-memory technologies but had trou¬ 
ble bringing them to market. “We have a 
number of big names watching us closely 
and who have an interest in developing an 
end product,” Lineau says. 

-^lckC€x>k 


Lotus Says Windows 
Version Keeps 1-2-3 @ the Top 


W hile Microsoft hopes to persuade 
Windows users to make the new 
Excel 3.0 their spreadsheet of choice, 
Lotus says that people will wait for its 
Windows version of 1-2-3. Company of¬ 
ficials say that 1-2-3 for Windows, which 
is currently being beta tested and could 
arrive by midyear, will help keep 1-2-3 
in its position as the top PC spreadsheet. 

Lotus will respond to Excel 3.0 later 
this year with a release that Jeffrey Beir, 
director of product marketing, said will 
achieve three design goals: 100 percent 
compatibility with existing 1-2-3 files, 
macros, and knowledge; a “no-compro- 
mise” Windows interface with full use of 
the Windows look and feel; and the rich¬ 
est set of features of any DOS or Win¬ 
dows spreadsheet, including things now 
available only in 1-2-3/G. 


Exploiting the window of opportunity 
caused by Lotus’s lack of a full Windows 
spreadsheet, Microsoft is “creating a 
sense of urgency in the market that cus¬ 
tomers have to make a decision today” 
about which spreadsheet to use under 
Windows, Beir said. According to Beir, 
beta testers have said that they think the 
wait for 1-2-3 is worth it. 

Judging by market figures, Microsoft 
must sell Excel to nearly every buyer of 
Windows 3.0 to have the kind of custom¬ 
er base that Lotus has with 1-2-3. Ac¬ 
cording to analysts at International Data 
Corp., Lotus shipped nearly 2 million 
copies of 1-2-3 last year. Borland’s Quat- 
tro came in second, with an estimated 
600,000 shipments, and Excel third, 
with 400,000. 

—Andy Rninhardt 


Support Chips Will Help Bring 50-MHz 486 PCs 


A new chip set will help system de¬ 
signers bring the coming genera¬ 
tion of 50-MHz 486 machines to market 
later this year. United Microelectronics 
Corp. (UMC) (Santa Clara, CA), a Tai¬ 
wan-based semiconductor manufocturer, 
offers a set of support circuitry for AT- 
style computers built around Intel i486 
and 386 processors running at speeds as 
high as 50 MHz. 

UMC’s 82C480 consists of an inte¬ 
grated memory controller (featuring 
cache controller), system controller, and 
peripheral controller, as well as some 
logic components. “We use a lx CPU 
clock design,” which takes advantage of 
the i486’s lx clock input, said UMC 
marketing manager Eric Chen. Even 
though Intel implemented a lx clock de¬ 
sign in the i486, typical chip sets in 486 
machines use a 2x design, which means 
the clock signal generator is twice the 
speed of the system clock. In such ma¬ 
chines, a 50-MHz clock speed would 
need a 100-MHz signal—not practical 


with current PC board technology. The 
UMC chip set enables a system to “run 
stably at 50 MHz,” Chen said. “Another 
performance booster we provide is the 
built-in cache controller with write-back 
operations,” Chen added. 

The first company to announce that 
it’s using the 82C480 is Velox (Santa 
Clara, CA), which has put the chips on a 
motherboard equipped with the IceCap, 
a thermoelectric refrigeration module. 
The IceCap keeps the 33-MHz i486 on 
the IceJet-486 board at (fC, so the i486 
can run reliably at 50 MHz and not mal¬ 
function from overheating. Company 
president Mel Snyder claims that the 
$3990 IceJet gives PC users “worksta¬ 
tion performance” of 22 million to 35 
million instructions i>er second. 

UMC’s chip set will show up in new 
PCs in about two months, according to 
Chen, who said 13 companies are cur¬ 
rently working on designs that use the 
high-speed chip set. 

—D. Barker 
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BioControl Systems (Palo Alto, 
CA) has demonstrated a prototype 
of a device that lets you control 
on-screen objects simply by mov¬ 
ing your eyes. At the recent Vir¬ 
tual Reality conference, one per¬ 
son used the EyeController to 
manipulate the actions of a fighter 
plane in a Commodore Amiga 
video game. The unit’s sensor is 
attached to a headband that the 
user wears. It monitors electrical 
field movement (of the eyes) and 
moves the cursor (or game pro¬ 
gram object) on-screen accord¬ 
ingly. Hugh Lusted, coinventor of 
the device, is looking for “seed 
money” to bring the product to 
market. He sees the EyeCon¬ 
troller as a $100 games device that 
would plug into the joystick port 
of a PC. The company hopes to get 
the product to emulate a mouse. 

Companies designing X Window 
hardware and software can have 
their products tested in a new 
heterogeneous evaluation lab. AGE 
Labs (San Diego, CA) performs 
testing and benchmarking of prod¬ 
ucts such as X terminals and ap¬ 
plication software. AGE’S program 
uses the XIib Protocol Test Suite, 
the MIT Volume Stress Test, its 
own test suite, and hardware 
from multiple vendors, including 
Hewlett-Packard, Sun, IBM, and 
DEC. 

Computer-related titles are 
among the best-selling CD- 
ROMs, according to the Bureau 
of Electronic Publishing (Parsip- 
pany, NJ). From the top, the 10 
biggest sellers near the end of 
1990 were Grolier’s Encyclope¬ 
dia, Microsoft Programmer’s Li¬ 
brary, Microsoft Bookshelf, PC- 
SIG Library, Between Heaven & 
Hell II, Computer Library, 
McGraw-Hill Science and Techni¬ 
cal Reference, CIA World Fact 
Book, U.S. History on CD-ROM, 
and Compton’s Encylopedia. 

Planning to focus solely on the 
corporate marketplace. Software 
Publishing (Mountain View, 

CA) is getting out of software for 
single users. The company has 
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C-PROGRAMMERS: 

See for yourself how 
Vermont Views™ 
can help you create 
user interfaces 
the easy way. 

If you want to start saving a tre¬ 
mendous amount of time and 
effort, call for your free Vermont 
Views demo 
kit and put us 
to the test. 

VermontVlews 
is a powerful, 
menu - driven 
screen design¬ 
er that comes 
with a C li¬ 
brary of over 

550 functions. Which means you 
can create user interfaces in Just 
a fraction of the time it takes to 
write the code yourself! 

Why try to reinvent the 
wheel when Vermont Views lets 
you interactively create pull-down 
menus, window-based data-entry 
forms (with tickertape and memo 
fields), scrollable form regions, 
choice lists, context sensitive 
help, and a host of other interface 
objects. 

Vermont Views combines the 
convenience of a fourth genera¬ 
tion language with the power, 
flexibility, and blmding execution 
speed of native C code. 

Turn your prototype 
into die application. 

Let’s face it. With most systems, 
you have to throw away your proto¬ 
type when coding begins. Which 
means you waste precious time 


and effort. With Vermont Views, 
things are a lot different. In fact, 
the prototype actually becomes 
the application. So menus and 
data-entry forms are usable in the 
final application without change. 
Names of functions for retrieving, 
processing, and storing data 
can all be specified as the proto¬ 
type Is created. And that’s just 
for starters. 

Here's a truly 
universal solution. 
When you create an Inter¬ 
face with Vermont Views, 
you can port it among 
PC-DOS, OS/2, UNIX, 
XENIX, and VMS. 

Vermont Views can be 
used with any database 
that has a C-language in¬ 
terface (most do), and will create 
interfaces for any roman-based 
language. Our form-locking ver¬ 
sion lets you develop quickly and 
safely on networks and multi¬ 
user operating systems, too. 

If you need DOS graphics in 
your applications, we also have 
the answer. Vermont Views™ 
GraphEx allows all Vermont 
Views' windows, menus, and 
forms to work in CGA, EGA, VGA, 
and Hercules graphics modes. 

So you can use your 
favorite graphics package 
to create charts, graphs, « ™ 
and other images to enhance 
text displays. 

Vermont 
Creative 
Software 

Pinnacle Meadows, 

Rlchford. VT 05476 
Phone: (802) 848-7731 
FAX: (802) 848-3602 
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WE GUARANTEE 
YOUR SATISFACTION. 

FOREVER 

so sure youll 
love Vermont Views that 
we make this Iron-clad, 
money-back guarantee. If 
you’re ever dissatisfied 
with Vermont Views, for 
any reason, return It for a 
prompt, no-quest lons- 
asked refund, (All you 
have to do is certify that 
you haven’t incorporated 
our code Into any ap- 
pllcationj 


^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 


Call for your FREE 
demo kit! 

800 - 848-1248 

(Please mention “Offer 102“} 

Don’t take our word for it. Put 
Vermont Views to the test by 
calling for your personal, free 
demonstration kit. Or fax us at 
(802) 848-3502, 
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Delayed EPA Study Says Evidence 
^^Suggests Link'* Between ELF, Disease 


F ollowing public awareness and 
growing concern among some re¬ 
searchers, the Environmental Protection 
Agency has finally released its report on 
possible links between cancer and low- 
level electromagnetic fields (ELF), such 
as those emitted by CRTs and comput¬ 
ers. Other researchers suggest that virtu¬ 
ally everyone could be at risk because 
everything from computers and electric 
blankets to appliances and home wiring 
emits radiation. Leukemia, lymphoma, 
and cancer of the nervous system are the 
diseases most likely to be related to these 
emissions, according to the EPA study. 

Although an early draft of the EPA re¬ 
view recommended calling ELF emis¬ 
sions a probable carcinogen, the agency 
has since softened that* The report now 
says that existing studies suggest there 
may be a link, but that the biological pro¬ 
cesses involved are insufficiently under¬ 
stood* Tests have shown that magnetic 
fields can affect living cells, but none of 
the various hypotheses has been conclu¬ 
sively proven. 

Earlier studies have indicated an in¬ 
crease in the miscarriage rate among 
women using CRTs in excess of 20 hours 
a week, David Savitz, a professor of epi¬ 
demiology at the University of North 
Carolina, concluded that risk of cancer 
increased by 30 percent among children 


who used extremely low-frequency- 
emitting electric blankets, and that the 
number of brain tumors was double to tri¬ 
ple in children whose mothers used elec¬ 
tric blankets while pregnant* 

Dr. William Farland, director of the 
EPA office that issued the report, told 
BYTE that the EPA's document conclud¬ 
ed that each of the studies to date had sev¬ 
eral deficiencies. “On the whole there is 
not one study that convinces us that there 
may be a link,” he said. “But the overall 
weight of evidence suggests a link at this 
point.” Further research would help to 
clarify the nature of the exposure and 
better understand the biological implica¬ 
tions, he said* 

Farland emphasized that there is stUl a 
long way to go before the EPA can even 
talk about strong associations, much less 
show cause-and-effect relationships. 

The study, originally scheduled for 
release last November, was held up on 
the insistence of officials at the White 
House. White House sources told BYTE 
that the release was delayed so that mate¬ 
rial emphasizing the need for further 
study could be added* The EPA’s Science 
Advisory Board and a White House in¬ 
teragency group will review the contents 
of the report. The resulting study is ex¬ 
pected to be completed by fall. 

—Allan Davidson 


QIC Backup Will Get Quicker, Bigger 


C hoosing the right backup system 
will be getting tougher in the next 
few years* Different technologies will 
compete to offer the most storage capac¬ 
ity and the fastest access time, but propo¬ 
nents of quarter-inch tape systems say 
that that medium will leap ahead of digi¬ 
tal audiotape (DAT) systems and 8-milli- 
meter helical-scan systems in both capac¬ 
ity and speed. 

Manufacturers of quarter-inch tape 
systems say they expect later this year to 
selling 5 U-inch disk drives and media 
that can hold L35 gigabytes of data, or 
roughly 2,7 gigabytes after compression. 
(Current capacity is 525 megabytes.) 
New 3^^-inch minicartridges will hold 
up to 380 MB, triple what they hold now, 
manufacturers say. And by 1995, some 
quarter-inch tape cartridges will be able 
to store as much as 12 gigabytes of un¬ 
compressed data, according to QIC, an 
association of companies Involved in 


quarter-inch-tape backup systems. 

QIC vendors say that the advantages 
they offer over other backup choices are 
cross-platform interchangeability of car¬ 
tridges, strongly enforced backward 
compatibility, lower drive cost, and 
proven technology. 

Compared with 4-mm DAT, QIC is 
slower at file access (typically 30 to 40 
seconds versus 15 to 20 seconds for DAT) 
but faster at data transfer. The question 
of transfer speed will become moie im¬ 
portant in the future, as QIC drives are 
slated to climb up to over 1 MB per sec¬ 
ond. According to InfoCorp analyst 
Mike Casey, DAT drives will double 
their data transfer speed in the next few 
years but will not be able to keep up with 
the increases planned for QIC. 

QIC’s trump card is a dramatic boost 
in cartridge capacity, which will be en¬ 
abled by two fundamental technology 
changes: a shift to barium ferrite media. 
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sold its PF$: product line of inex¬ 
pensive, easy-to-use programs to 
Spinnaker Software (Cambridge, 
MA), which specializes in the 
home computer/small business 
market. Software Publishing will 
now concentrate on the more lucra¬ 
tive but more competitive busi¬ 
ness market with its Professional 
and Harvard series and the new 
InfoAlliance, a LAN-based prod¬ 
uct for accessing Information 
from different databases. 

Spinnaker plans to bring its 
newly acquired PFS: programs, 
such as First Choice and First 
Publisher, to new operating envi¬ 
ronments* It plans to announce a 
Windows 3*0 version soon. 

AppleTalk III will probably be 
out in three or four months to let 
users boot up a Mac remotely. 

But a small company called Maus- 
werks (Columbus, OH) has come 
up with a way to make diskless 
booting possible over Ethernet* 
BootToob ($139), which consists 
of a ROM and software that 
works with existing Ethernet 
cards, basically creates a boota¬ 
ble RAM disk in local memory 
that it downloads from the server 
via Internet Protocol* Once the 
bootable image is created, the 
connection is broken with the 
server (unlike AppleTalk Ill, 
which at last glimpse maintains 
constant connection with the cli¬ 
ent machine). 

Much to the surprise of some 
Macintosh observers, the new Mac 
LC can work with VGA moni¬ 
tors when used with the right 
cable* When asked why this fact 
hadn’t been promoted, an Apple 
spokesperson said, “We wanted 
to test it to make sure it worked.” 

Xing Technology (Arroyo 
Grande, CA) has implemented the 
Joint Photographic Experts 
Group compression algorithm in a 
new program and offers its code 
to hardware and software develop¬ 
ers. Xing is also selling its own 
version in a new program called 
VT-Compress, a $179 package 
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TOSHIBA TECHNOLOGY UPDATE 


T^hibab 

New Disk Medium 
Is No Small 
Accomplishment 
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There’s 13 ^ars Of 


Extra-High Density D 


In this age of information, the voracious 
appetite for magnetic data storage capac¬ 
ity is never satisfied. Each new generation 
of computers brings higher performance 
and demand for more and more memory. 

In personal computers and work¬ 
stations, new applications like desktop 
publishing, computer-aided design and 
medical imaging are stretching the limits 
of conventional floppy disk and disk drive 
technology. And new technologies like 
digital audio tape and high definition tele¬ 
vision are placing unprecedented demands on 
recording techniques and media. 


\ 


Every 4 MB Extra-High Density 
disk you buy will carry the symbol 
ED—ED tells you you're buying 
Tbshiba technology. 


magnetic medium by magnetizing 
adjacent cells parallel to the plane of the 
medium's surface. In perpendicular 
recording, magnetization of the individual 
cells occurs in a direction perpendicular 
to the plane of the recording medium. 

To take advantage of perpendicular 
recording, Toshiba perfected the use of a 
new magnetic medium. This new medium 
is Barium Ferrite. 


Tbshiba Corporation anticipated this developing logjam 
in storage capacity as long ago as 1978, when it began 
research and development activity into a promising alter¬ 
native to conventional longitudinal magnetic recording 
technology. That alternative—perpendicular recording— 
if perfected and made producible, promised to 
increase the recording density of mag¬ 
netic media by at least an order 
of magnitude. 

Today, in 1990, Toshiba's 
intensive research and 
development, led by Dr. T. 
Fujiwara, has resulted in the 
perfection of media that are 
optimized for perpendicular 
recording, and the production of 
commercially available 3.5 inch 
floppy disks with the remarkable 
capacity of 4 MB unformatted. 



New Perpendicular Recording 
Technology 

Today's conventional, longitudinal 
recording is reaching its limits for high 
density data storage. Using longitudi¬ 
nal recording, data is written into the 


Disk And Drive Technology 
Toshiba has ushered in the era of high density record¬ 
ing with the development of the new 3.5 inch extra- 
high density floppy disk utilizing the barium ferrite 
medium, and new associated floppy disk drive. 

The double-sided disk has an extraordinarily high 
recording density of 35 kilobits per inch—more than 
four times higher than conventional floppy disks. Yet 
the disks have a track density of 135 tracks per inch, 
the same as in conventional 3.5 inch floppies. The bar¬ 
ium ferrite disks feature extremely high reliability- 
dependable performance for more 
than 10 million revolutions. 

For high density recording and 
playback using this new barium 
ferrite 3.5 inch disk, Toshiba 
made certain modifications to 
disk drive head and drive mechan¬ 
ical designs. This new Toshiba 
disk drive technology, licensed to 
companies around the world, pre¬ 
serves downward read-write 
compatibility with conventional 
3.5 inch 1 MB and 2 MB disks. 

Under license from Toshiba, 
many firms in the US. and Japan 
are proceeding to exploit barium 
ferrite technology and several 
have introduced commercial 



Tbshibas development of 
the barium ferrite medium 
began in 1978, led by 
Dr. T. Fujiwara. IMay, 
Tbshiba holds the patents 
. for barium ferrite as a 
recording medium. 


A Chronology Of Important Milestones In The Development Of Barium Ferrite Media For Perpendicular Recording. 
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products. Currently, standard¬ 
ization of the 4 MB technology 
has been progressing world¬ 
wide led by Toshiba and other 
manufacturers. 

In addition to Toshiba, other 
companies are also extending 
the recording density of bar¬ 
ium ferrite above the 20 MB 
range on 3.5 inch disks, by 
utilizing the superior charac¬ 
teristics of barium ferrite and 
new schemes for recording 
and tracking. 



When you see this symtjot 
on an ^tm-High Density 
disk tiwt's your assurance 
that you're buying not only 
Tbshiba technology—but 
Toshiba quality as well. 


Other Applications Of Barium Ferrite Technology 

Toshiba’s barium ferrite technology shows equal 
promise for other high density applications such as 
computer data tapes, 8mm VCR tapes, DAT tapes and 
future high definition television VCR tapes. 

The use of barium ferrite also allows high speed 
contact duplication of pre-recorded tape. The speed of 
duplication can be several hundred times higher than 
can be accomplished in machine-to-machine real time 
duplication. 

All told, the enhancement of recording media embodied 
in Toshiba’s barium ferrite technology applied to per¬ 
pendicular recording promises to extend the density of 
today’s magnetic storage products 
well beyond that available today. 

And the technology will certainly 
give rise to new media applica¬ 
tions where high density, high 
performance and extremely high 
reliability are required. 

For additional information about 
barium ferrite Extra-High Density 
disks, ask the company that devel¬ 
oped the technology “Toshiba. 

Telephone 1-800-843-2108. 
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Ba-Ferrite prod- 
'.icis at Comdex: 
'omega 5.25“ 44 
MB, Brier SB" 
21 S 43 MB. 
Insite 3.5“ 21 
MB S Qume/ 
Kodak 5.25''20 
MBFD/FDDs 

Toshiba 
introducus the 
JW-53aa 
Japanese ward 
processar 
empiovinga 
Ba-Ferrit€3.5^ 
4MBFD/FDn 

Logitec 
a^inounces the 
LFB-302, an 
add-on sub- 
^^siem for the 
PC9S series 
using a 

Ba-Ferrite 35''4 
MBFDIFDD 

Sharp introdui^s 
the DP-3000, a 
desktop publtsh- 
ing system using 
aBa-Ferrite 35" 

4 5fBFD/FDn 

Canon intro¬ 
duces a desktop 
publishing 
system using a 
Ba-Ferrite 
35" 4 MB 
FD/FDD. 


Whafs Barium Ferrite? 

The pariides used in conmnfionni 
jvcordmg media are shaped like medles, 
and tkerepre difficulties arise in 

tkmughoui the 
manufacturing process. Bariuni ferrite par- 
tides, on the other hand, are tiny flat plate¬ 
lets, hexagonal in shape, that can be rmdily 
arra nged to have their easy axis of magne¬ 
tization perpendicular to the platelet plane. 

Bariurti ferrite has long been used as a 
penmnent magfiet material, but thepartP 
cles for permanent magnets have grain sizes 
too large to be suitable for high-density mag¬ 
netic recording. However, Ih: Fujivoaru and 
Tbshibds researchers have developed ultra- 
fim bariimi ferrite pa7iides with optimum 
shape, size and magnetic properties. 

The Toshiba researchers also perfected 
a glass crystallization method for the man¬ 
ufacture of the ultm-fine barium ferrite 
particles. 

The process begins by ^nixing glass, bar¬ 
ium ferrite components and the ion substitu¬ 
tion components and melting them at high 
iempemture^ The m ixture is poured between 
rotating nip rollers for rapid quenching and 
forms glass flakes. These are h eated again 
to crystallize them. The crystallized barium 
ferrite particles are extracted by dissolving 
the remaining compounds with add, then 
rinsed and dried. This process produces 
very fine, separate particles of unifofm size 
with excellent magneiization properties. 

In the next step, a magnetic paint is made 
by mixing the barium ferrite imrticles in a 
mixture of binder resin and solvents and 
other ingfedients. The magnetic paint then 
can be coated onto base polyester films and 
dried, and the surface smoothness enhanced 
by rolling. After curing, the films can be cut 
tofortn tapes, or punched out in the form 
of flexible disks. 


In Touch with Tomorrow 

TOSHIBA 

TOSHIBA AMERICA ELECTRONIC COMPONEPilT^, INO. 

Circle 299 on Inquiry Cord. 

© ISSO Toshiba America ElecEronic Components, Inr.. MMOD^-OIQ 
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which allows data bits to be oriented ver¬ 
tically, increasing their density and mag¬ 
netic stability; and servo tracking, which 
will boost the number of tracks on a 
quarter-inch tape from 32 up to 144. 

Archive, Wangtek, and Tandbeig have 
indicated that they will offer L35-giga- 
byte systems with data transfer rates of 
600K bytes per second and average ac¬ 
cess of 36 seconds, with OEM prices of 
about $700. Sometime this year, 


inch systems holding 380 MB and with 
data transfer speeds of up to 500K bytes 
per second are expected to arrive from 
Irwin, Maynard, and Colorado Memory 
Systems. By 1993, QIC vendors plan to 
support 6 gigabytes of storage in the 
larger format and 2 gigabytes in the 
smaller. The large drives will be able to 
transfer data at up to 1.2 MBps, QIC 
members say. 

—Andy Reinhardt 


Chip Helps Smooth Laser-Printed Images 


L aser-printer manufacturers can of¬ 
fer the type-smoothing capabilities 
that Hewlett-Packard claims with its 
newest LaserJets, thanks to a new chip. 
Destiny Technology (Milpitas, CA) has 
designed circuitry that it says significant¬ 
ly improves the look of output from laser 
printers by finding and smoothing the 
jagged edges of raster images. 

Destiny’s Edge Enhancement Tech¬ 
nology takes a different approach than 
the Resolution Enhancement feature in 
HP’s LaserJet III but controls the laser 
engine to provide comparable output. 
EET looks at line segments in a raster 
image and then ‘"smooths out the jagged 
representation,” a company spokesper¬ 
son said. HP’s technique, built into a pat¬ 
ented application-specific IC, uses dot 
modulation; it looks at a group of dots 
that make up an image and tells the 
printer to make the dots smaller in areas 
where cleaner edges are needed (e.g., in 
the sharp ends of letters, or at the inter¬ 
section of lines). 

EET yields the most noticeable results 
with italic type and small characters, ac- 


cording to Louis Yang, Destiny’s vice 
president of sales and marketing. “If you 
print 10-point Times Roman all day, you 
probably won’t notice much difference" 
with EET or with Resolution Enhance¬ 
ment, Yang said. EET won’t slow down 
the time it takes to print a page, he said. 

Half of the top 10 laser-printer and en¬ 
gine makers are working on designs that 
use the programmable EET chip, Yang 
said. Destiny officials declined to name 
the manufacturers who are evaluating the 
chip. OEMs who use EET can offer laser 
printers with the same output capabilities 
as the LaserJet III and sell those printers 
at a shade less than HP, Destiny officials 
say. EET-equipped printers will start 
showing up by June or July, Yang said. 

The EET chip, called the D9001, 
costs $20 each in batches of 1000. Des¬ 
tiny has applied for a patent on its edge¬ 
smoothing technique. The company, 
which specializes in page-printer con¬ 
trollers, also offers a hardware/software 
emulation of HP’s PCL 5 printer lan¬ 
guage. 

—D. Barker 


New Software Will Go Beyond E-Mail 


B eyond (Cambridge, MA), a young 
company that was formed by 
former Lotus vice president Chuck Di¬ 
gate, is working on two PC programs de¬ 
signed to help users stay afloat in the 
ocean of E-mail. 

The aptly named Beyond Mail will 
allow you to write rules for your existing 
E-mail system to filter messages by 
topics or keywords and take action on 
those memos. Another product, called 
©Mail, will let you send and receive E- 
mail from within Lotus 1-2-3 release 2.x 
spreadsheets and Symphony. 

The DOS program is designed to han¬ 
dle information overload by sorting your 
mail and responding appropriately. It lets 
you add semistructure to your mail using 


rules that take action on messages ac¬ 
cording to their origin or content. For ex¬ 
ample, before going on vacation, you 
could write a rule that forwards all mes¬ 
sages from your boss containing the word 
urgent to the coworker covering for you 
that week. “We’re not just removing the 
chaff but also categorizing things,” said 
product manager Eugene Lee. “If you 
have a tool that lets you categorize things, 
then in a sense, it also lets you prioritize 
it.” A tickler feature allows you to store 
messages that don’t require immediate 
response; they are put in your “to-do” 
box instead. 

Beyond Mail uses the Message Han¬ 
dling Service, the protocol adopted by 
Novell that provides applications with an 


NANOBYTES 


for IBM PCs. Company president 
Howard Gordon said that the pro¬ 
gram can shrink a 24-bit image 
from 768K bytes to 35K bytes in 
about 8 seconds when running on 
a 25-MHz 386 PC. The Xing 
code is small enough to be packed 
into ROM, Gordon said. The 
company is working on a version 
for SPARC systems, he said. 

While there’s been a stream of 
new “lossy” data-squeezing prod¬ 
ucts for the Macintosh, Sigma 
Designs (Fremont, CA) has 
brought out a package that uses 
lossless compression techniques; 
in other words, it doesn’t elimi¬ 
nate data to shrink a file. Sigma 
says that its $299 DoubleUp add¬ 
in board can compress any type of 
file “by an average of two to 
one.” The board uses a 40-MHz 
processor from Stac Electronics 
to compress and decompress files. 
Sigma claims that DoubleLfp 
compresses files as much as eight 
times faster than software meth¬ 
ods now on the market. DoubleUp 
comes with DiskDoubler 3.0, a 
compression software utility from 
Salient Software. 

As computers get smaller, they 
get easier to purloin. But a French 
company is bringing to the U.S. 
a “registry service” it says will 
cut down theft of equipment or 
make it easier to get stolen equip¬ 
ment back. STOP (Stamford, 

CT), which stands for Security 
Tracking of Office Properly, says 
that its patented marking system 
has reduced the theft rate by 95 
percent at sites where it’s been 
used. The technique puts a per¬ 
manent tatoo, including an ID 
number, on a piece of equipment. 
If the equipment is stolen, you re¬ 
port the ID number to STOP, 
which notifies law enforcers. The 
idea is that thieves won’t rip off 
tatooed equipment because no one 
will want to buy it from them. 
STOP said that its customers over¬ 
seas include Apple Europe. 

Apple’s recent move toward 
Ethernet is but one of a new 
wave of networking-related 
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So what's all the hoopla about? 

MemoryMAX, for one thing. A breakthrough in 
memory management that can give you more than 
620K so you can run today’s memory-intensive 
applications, including, for sample, dBASE IV, 
on Novell NetWlare.. 

In fact. John Dvorak calls MemoryMAX nothing 
short of "amazing!’ 

The Press goes on to mention that because 
DR DOS 5.0 is fully DOS compatible, you can run 
all your current DOS applications. And because it is 
easy to install and requires no hard disk reformat¬ 


ting, upgrading to DR DOS is simple. Since DR DOS 
5.0 also includes ViewMAX~, a graphical interface, 
DOS is easier than ever to use. 

Now if we could just get a word in edgewise, we 
would simply like to add that DR DOS 5.0 is available 
now. Call your local dealer today. 


DRDOSSJI 


Digital Research «> 

WE COM?ljTERS WdHK 

(408) 647-6675 


For Laptop and Notebook manirfacturers, DR DOS 5.0 is fully executable from either RAM or ROM. And, it’s available 
with BatteryMAX.P, a battery-saving feature that can increase battery life 2-3 limes {dependent upon OEM implementation). 


Digital Research is a registered traderrafk, and! the Digital Research logo, DR DOS. 

MerrioryMAX, ViewMW, and BatteryMAX aie trademarks oJ Digital Research Inc. Copyrighii © 1990, Digital Reseafch Inc. 
Reprinted from PC Week Maiy 14, 1990. Copyrighr © 1990 Ziff Communicatrons Compan.y. 

Reprinted with permission from The Sii Fimcisco Examinef. Copyright © 1990 The Sen Francisco Examiner. 
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interface for store-and-forward message 
distribution over networks, so mail can 
be forwarded to or received from other 
MHS^compatible E-mail programs, such 
as cc: Mail, 


The program is supposed to ship 
sometime in this half of the year and cost 
between $200 and $300 for each user, A 
Windows version is in the works* 

Andr«wtt 


System Lets PCs Run Mac Software 


H ydra Systems (Cupertino, CA) has 
developed technology that lets 
IBM PC users run Macintosh software 
on their computers. The Hydra approach 
basically puts the guts of a Mac in the 
form of ROM chips and a 68000 onto a 
board for the PC and then adds some very 
intelligent software to map Mac calls to 
I/O devices onto existing PC hardware. 
Hydra claims that its Hydra One (price 
expected to be less than $1000) allows a 
standard IBM PC to run Mac programs 
faster than a Mac Classic. 

The current product maps Mac screen 
I/O to EGA or VGA and maps all other 
Mac I/O activity appropriately to the PC 
serial port, parallel port, or wherever. 
You can directly cut and paste to and 
from the PC and Mac screens, as well as 
transfer files between the two systems, 
the company says. 

DOS software controls Hydra’s board, 


and the software lets you split the screen 
and see part of both the DOS and Macin¬ 
tosh screens by sliding the Mac screen. 
Hydra says that it has not found any soft¬ 
ware that will run on the Classic or SE 
that won’t run on its board* 

The current Hydra board, however, 
does not support Color QuickDraw, the 
68020 or 68030, or the memory manage¬ 
ment unit* The Hydra system does not 
make any attempt to support the Apple 
Desktop Bus* Instead, it maps ADB calls 
to the k^board and to Microsoft Mouse- 
compatible devices. Will Glaser, direc¬ 
tor of engineering at Hydra, said that the 
company made this decision some time 
ago since the majority of users would 
own PC hardware and not ADB devices, 
“There is more (in the way of I/O periph¬ 
erals] on the PC side than the Mac side,” 
he said . 

—Ow«fi Llnderh^lm 


SCorn the Latest to Drop Work on OS/2; 
Passes LAN Manager Back to Microsoft 


O S/2 is being tossed from one devel¬ 
oper to another. 3Com (Santa 
Clara, CA) has become the latest com¬ 
pany to play “hot potato” with develop¬ 
ment on the operating system. 

First, Ashton-Tate jumped off the 
SQL Server project and handed responsi- 
bility for it back to Microsoft* Then 
Microsoft handed responsibility for 16- 
and 32-bit versions of OS/2 for Intel plat¬ 
forms back to IBM. And now, as part of 
a major reorganization, 3Com has gotten 
rid of LAN Manager, tossing the trouble¬ 
some tuber back to Microsoft* 

3Com has transferred to Microsoft the 
3+ and 3-hOpen LAN Manager 2.0 tech¬ 
nology that the companies had been de¬ 
veloping together to run on top of OS/2* 


Microsoft will incorporate additional 
3Com technology into future versions of 
LAN Manager; new features will in¬ 
clude Apple Macintosh and Novell Net¬ 
Ware connectivity services and X.500 
directory services. 

3Com continues to sell 3+Open LAN 
Manager 1.1 and Mac, NetWare, and 
TCP/IP value-added services to custom¬ 
ers who need these capabilities today. 

Instead of trying to provide complete 
networking solutions, 3Com is getting 
out of the software business to concen¬ 
trate on network adapters and hubs, in¬ 
ternetwork gateways (bridges and rout¬ 
ers), and multiprotocol communications 
servers. 

—Andy R«lfihardt 


TECHNOLOGY NEWS WANTED- The news staff at BYTE is interested in heari^ about 
new technological and scientific developments that might have an intact on microcom¬ 
puters and the people who use them, if you know ofadvtmces or projects relevant to micro¬ 
computing, please contact the Microbytes staff at (603) 924-^81, send mail on BfX to 
Microbytes, or write to us at One Phoenix Mill Lane, Peterborough, NH 03458. An elec¬ 
tronic version of Microbytes, which offers a wider variety of computer-related n ewj on a 
daily basis, is available on BIX 
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announcements for connecting 
Macs to other computers. At the 
recent Mac Expo in San Francisco, 
mom than a dozen companies in¬ 
troduced connectivity products, 
most of them related to Ethernet. 
Among those companies are Asan- 
te Technologies, Cabletron, 

Dayna, Farallon, National Semi¬ 
conductor, NRC, Nuvotech, 

Shiva, and Synoptics* 

Responding to a “national need 
for engineers and scientists with a 
practical knowledge of Japa¬ 
nese,” the College of Engineering 
at the University of Washington 
has established a master's program 
in technical Japanese* The pro¬ 
gram offers studies in engineering 
or science fields as well as 
courses in reading and speaking 
Japanese. The school is now ac¬ 
cepting applicants; the program is 
slated to begin in the fall* 

Elsewhere in the cyberworld. 
Virtual Technologies (Stanford, 
CA) says that it is working with 
another company. Beyond Tech¬ 
nology, to develop TeleCAD, a 
virtual design environment for 
creating, editing, and manipulat¬ 
ing three-dimensional virtual ob¬ 
jects* One of Virtual's products 
is the Cyberglove, an I/O glove 
with sensors for finger, hand, 
and wrist movement. Cyberglove 
comes with software for display¬ 
ing a graphical representation of 
the user's hand and finger mo¬ 
tions on the computer screen. 

The color LCD developed by In- 
Focus Systems (Tualatin, OR) 
could show up in a new Compaq 
computer soon. The computer 
maker has licensed InFocus's 
Triple Supertwist Nematic display 
technology (described in the Jan¬ 
uary Microbytes). InFocus says 
that its passive-matrix technology 
beats the active-matrix approach 
because it's available now and is 
considerably less expensive to 
manufaaure. Compaq officials 
wouldn't say if or when a TSTN 
LCD will be used in a Compaq 
computer, but other sources said 
that it will later this year. 
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With water-resistant ink, 
the new HP DeskJfet 500 
printer produces very dry 
documents. 

For just $729* our 300 dpi ink¬ 
jet technology makes sure your 
output looks beautiful. And 
our new water-resistant ink 
makes sure it stays beautiful. 

Ourprinteris made to last, too, 
It has a 10-year MTBK With 
reliability like that, no wonder 
we can offer a 3-year warranty. 

Despite its low cost, the HP 
DeskJet 500 gives you a lot of 
high-end features. Such as 
multiple fonts, sca]al)le to 
127 jjoints througli Windows 
support. Two print modes - 
portrait for letters or land¬ 
scape for spreadsheets. And 
industry-standard compati¬ 
bility that lets you plug in and 
start, printing. 

All these features come in a 
conveniently compact printer 
that works as quietly and easily 
as printers twice the price. 

So call 1-800-752-0900, Ext 
1911 for your nearest autho¬ 
rized HP dealer. You’ll see that it 
doesn’t cost much to make even 
dry documents look exciting. 


HEWLETT 

PACKARD 
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The 386 Gets 
a Competitor 

STAN MIASTKOWSKI 
AND RICKGREHAN 



Advanced Micro 


99 


Devices’ 386 ''clone 
delivers identical 
performance to Intel’s 
flagship chip 


Despite the fact that Intel’s i486 processor is 
the latest and (supposedly) greatest of today’s 
CPUs, the 386 remains the workhorse stan¬ 
dard for much of today’s routine computing 
needs. It’s likely to remain that way for quite a 
while. The i486 is still too expensive for all 
but the most elite of power users, and prices 
don’t seem to be going down. 

After years on allocation, the 386 is now in 
plentiful supply. Intel ships huge numbers of the chips (the company won’t say 
how many) every month. And when you’re the only supplier on the block (as Intel 
currently is for the 386), you can pretty well set the price you like. Industry ana¬ 
lysts say that Intel has kept the price of the 386 artificially high and is raking huge 
amounts of dollars into its corporate coffers. Yes, prices of 386-based systems 
have been slowly falling over the past year, but that’s largely a function of the 
falling price of RAM. The cost of the processor itself hasn’t changed much. 

That situation, however, may change quickly. BYTE Labs has been testing the 
first “clone” of the 386. Advanced Micro Devices (AMD) has developed the 
Am386, and we’ve found that it’s a virtual dead ringer for the Intel chip. Our 
tests find the Am386 is 100 percent compatible with the 386, and it has a couple of 


additional features that will mean some 
surprising developments for the ubiqui¬ 
tous PC platform. 

A Clone’s a Clone for All That 
We’ve put the term “clone” in quotes be¬ 
cause it’s been a bit overused in the PC 
market. The Am386 isn’t a true clone of 
the 386, because it can’t be. A clone is an 
exact copy. The Am386 may work exact¬ 
ly the same as the 386, but it’s certainly 
not an exact copy, because the people at 
AMD wouldn’t have a legal leg to stand 
on if they simply took a microscope and 
copied the 386. (The legal landscape re¬ 
mains murky, however. See below.) 

AMD used nearly 30 people in two 
different teams to develop the Am386. 
One team of AMD engineers dissected 
the 386*s silicon, slowly building a road 
map of the chip’s internals. They used 
this to construct a gate-level simulation 
of the 80386. Another team ran batteries 
of sample 386 code through working 
parts, logging incoming and outgoing 
signals on all the CPU’s pins. 

Once the people at AMD had a work¬ 
ing version of the simulation, they fed it 
the microcode and then pumped simulat¬ 
ed input signals into it. The simulation 
returned output signals, and they com¬ 
pared these with the logs taken earlier. 
Whenever a discrepancy between the 
simulation and the real world showed up, 
the engineers dug back into the dissected 
chip, comparing it with their simulation 
in search of their mistake. They’d find 
the error, correct the simulation, and 
continue running tests. 

The Am386 uses the Intel microcode 
bit for bit. How can the same microcode 
run on dissimilar hardware? Obviously, 
the AMD engineers have altered the 
hardware to be compatible with the soft¬ 
ware, rather than the other way around. 

When the simulation was sufficiently 
accurate, AMD had what amounted to a 
logical description of the 80386. The 
simulation consisted of a mass of logic 
gates. 

It was during the translation of that 
logical description to the physical de¬ 
scription—which actually maps out how 
the chip is built—that the differences be¬ 
tween the Intel part and the Am386 part 
appeared. From there, it was a short trip 
to actually fabricating the prototype 
chips, which AMD said were running 
DOS, OS/2, and Windows within 48 
hours of leaving the fabrication facility. 
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The Promise of Low Power 
AMD plans to release two versions of its 
clone. The Am386 is a simple pin-for- 
pin replacement for the 386. But it’s the 
other chip that offers some interesting 
possibilities. Unlike the 386, which uses 
low-power CMOS technology in only a 
small part of the chip, the Am386DXL is 
a full-CMOS chip that uses (in its 20- 
and 25-MHz configurations) only one- 
third the power of the 386. (The 33-MHz 
incarnation uses two-thirds the power of 
the comparable Intel chip.) 

In addition, the Am386DXL can toler¬ 
ate clock speeds down to 0 MHz. It ac¬ 
complishes this thanks to the static na¬ 
ture of its internal registers; they need no 
clock signals for refreshing their mem¬ 
ory. At 0 MHz, the Am3feDXL draws 
only 1 milliampere of current, resulting 
in a true “sleep” mode. AMD also plans 
to market a 132-pin plastic flat-pack ver¬ 
sion of the chip. Because it’s 40 percent 
smaller than the standard ceramic part 
(and should cost less), it’s clear that the 
era of the full-fledged 32-bit laptop/ 
notebook computer will soon be upon us. 

The Proof Is in the Testing 
In terms of performance, the Am386 is a 
clone with no enhancements. Operation¬ 
ally, it’s an exact duplicate of the 386, 
right down to each clock cycle. We ran 
BYTE’s low-level CPU tests on both an 
Am386 and a 386 in a Compaq System- 
pro. The tests turned up no surprises; the 
AMD part performed identically to the 
Intel version. (The results are shown in 
the figure.) The discrepancies between 
the two chips in some tests are so small 
that they’re negligible. 

We also ran the Am386 in one of our 
lab’s mongrel 386 clones for the better 
part of two days, allowing the lab’s nor¬ 
mal activity to put the chip through its 
paces. It ran a variety of applications and 
participated as a Novell NetWare client 
with no problems whatsoever. 

We also had available a V-ATE system 
diagnostic board from Vista Microsys¬ 
tems. The V-ATE plugs into any ISA 
slot, “wakes up” during the system’s 
power-on self-test processing, and moni¬ 
tors the bus for any anomalies. Not sur¬ 
prisingly, the V-ATE gave the system 
running the Am386 a clean bill of health. 

Up in the Air? 

Although AMD was careful to develop a 
compatible chip that’s not a gate-for-gate 


AM386 VS. INTEL 386DX (33-MHz) 

Sieve 

Sort 

Integer math* 

Byte move 
Word move-even 

Word move-odd 

Doubleword move-even 

Doubleword move-odd 

0 50 100 150 200 300 600 

Iterations per second 
nj AMD H Intel 

• 10® iterations per second 

The AMD Am386 and Intel 386processors are, for all practical purposes, identical 
in performance. (The occasional differences are too small to matter.) All units are 
iterations per second except integer math, which is 1(P iterations per second. 



copy of the 386, Intel isn’t taking the 
competitive threat lightly. Although the 
details of the legal battle going on be¬ 
tween the two companies are too compli¬ 
cated to go into here, the actual question 
of whether AMD will be allowed to sell 
its chip is still... interesting. But one 
hint that AMD may have its way is that a 
judge refused Intel’s bid to prevent AMD 
from using the name “386” for its chip. 
At press time, AMD wouldn’t release 
any price information or delivery dates. 
All a company spokesperson would say is 
that AMD will ship “substantial quanti¬ 
ties in the first half of 1991 
One thing’s for sure: Competition fos¬ 
ters innovation, and AMD’s 386 clone is 
sure to mean lower system prices and 
more powerful portable systems. For 
once, end users may turn out to be the 
real winners. ■ 


THE FACTS 


Ani386 

Price and availability unknown 
at press time. 

Advanced Micro Devices 
P.O. Box 3453 
Sunnyvale, CA 94088 
(800) 222-9323 
(408) 732-2400 

Circle 1012 on Inquiry Card. 


Stan Miastkowski is BYTE*s senior editor 
for new products. You can contact him on 
BIX as *'stanm. ” Rick Grehan is techni¬ 
cal director of the BYTE Lab. He can he 
contacted on BIX as **rick_ g. ” 
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Sony’s Portable News 

BEN SMITH 



An 18-pound 


RISC-based graphics 


workstation 


Reviewing the history of Unix workstations, I 
see cabinets getting smaller, processors get¬ 
ting faster, and prices going down. There is 
one constant: the massive high-resolution 
screens, A graphics workstation's color moni¬ 
tor can easily weigh 60 pounds; even a mono¬ 
chrome screen can weigh 30 pounds. Moving 
the CPU cabinet may have become easier, but 
moving the whole assembly—including moni¬ 
tor, network interface, and cables—takes at least two strong backs. As a result, 
workstations have become furniture. Taking one into the field has been out of the 
question,., until now. 


Portable But Not a Laptop 

Even though the product literature calls it a laptop, the Sony RISC-based portable 
News 3250 workstation weighs 18 pounds and requires standard AC current and 
an external transceiver to connect into a network. You need space to operate the 
mechanical mouse. This workstation is designed to be set up on a desk and 
plugged in. 

Its label says “Network Station.'' The network connection and power cable will 
easily fit into a pocket of the case. The entire workstation now is portable, mean¬ 
ing that it isn't too heavy to carry the length of an airport concourse. And when 
you set it up wherever you arrive, you have a serious monochrome graphics 
workstation. 

The back of the base has an Ethernet port, a SCSI port, a (nonstandard) paral¬ 


lel port, and a serial port. A 3*^-inch 
floppy disk drive is on the right of the 
base. The base is crowned with the 11- 
inch display, 1120 by 780 supertwist ne¬ 
matic LCD pixels, evenly backlit with 
good contrast. 

The keyboard lowers from the base, 
providing a comfortable typing angle on 
the 75 full travel keys. The keyboard lay¬ 
out is a little strange, particularly for a 
portable, since it includes some dummy 
keys and only 10 function keys, a stan¬ 
dard on Sony News workstations. The 
mouse plugs into the right side of the key¬ 
board; an array of miniplugs for the input 
and output for audio processing plug into 
the left side of the keyboard. 

An anomaly is the recessed membrane 
switch on the upper left of the keyboard, 
which is labeled “Power On/' Unlike the 
Next computer, you do not press this 
switch to power off the system as well; 
you just use it to power on the system. On 
this machine, the Unix administration 
program, shutdown, is responsible for 
killing the power, after it has stopped all 
the processes and unmounted the file 
systems. 

Packed Inside 

As you've probably surmised, this is no 
ordinary portable computer. Central to 
the design is a 20-MHz MIPS R3000 
RISC CPU joined by a MIPS R3010 
floating-point coprocessor, 32,000 bits 
each of data cache and instruction cache. 
The net result is a computer that per¬ 
forms 17 million integer instructions per 
second and 1.8 million floating-point in¬ 
structions per second. 

The basic RAM (in the U.S.) is 8 
megabytes, expandable to 36 MB. The 
single-in-line- memory - module (SIMM) 
slots are accessible through a simple slid¬ 
ing panel below the screen. The internal 
hard disk drive (either 240 or 406 MB) is 
manufactured by Hitachi. The SCSI port 
lets you add any of the Sony News exter¬ 
nal SCSI devices {e.g., a magneto-optical 
rewritable drive or a 1.3-gigabyte digital 
audiotape drive) or just an external hard 
disk drive. 

The compact prawer supply is mounted 
above the CPU and FPU in the left rear of 
the base, so that they can be properly 
cooled by the quiet fan. The audio inter¬ 
face (16-bit and 8-bit stereo A/D and 
D/A processors) is squeezed in with the 
mouse interface on a card under the key¬ 
board, Even with all this hardware 
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P4«nuf«tunng CofnpiFW. Jnc 



Buifi-lnnon 
mogneric comport- 
men) QJtows 00 sy sfomge and 
ocoBSS 0) bW* or 3 ^^" diskettes. 


Sleek s)crckable ctesigrr wMh botti-in swivel 
bose (adjust monitor for better viewing ) 


I’m In Command! 

With The Curtis Command Center 


Take command with the new Curtis Com¬ 
mand Center. It puts guaranteed protection 
andcomplete control of your entire system at 
yourfingertips. 

The new Curtis Command Cen¬ 
ter protects your system against 
surges in AC power and phone 
lines—surges that can cause costly 
damage to your computer and 
telephone components, scramble 
your software, and destroy valu¬ 
able data. 

• Complete Control—One-touch 
of the Master Switch powers up 


entire system while discharging built-up static 
electricity. Independent push-buttons provide 
individual control of computer and 4 peripherals. 

• Guaranteed Protection*—UL1449 
TVSS Lowest Voltage Rating of 
33Civfor surge suppression, CSA 
approved, and the Curtis Lifetime 
Warranty. Plus EMI-RFI filtering, static 
electricity protection, and com¬ 
plete phone line surge protection 
for fax/modem/telex/etc. 

Don't leave your system unpro¬ 
tected-take command with the 
new Curtis Command Center. 



For the Curtis deoler nearest you call (603) 532-4123 Ext. 85 


'All surge protectors are not lightning 
arrestors and will not provide protec¬ 
tion against a direct lightning strike. 


MnAcartig CdnfiaiWF UK, 

CLKrlS 

30 Fitzgerald Drive, Jaffrey, NH 03452 


<»Cu[lls Manufacturing Company. Inc. 
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Photo 1: The LCD has high enough resolution to run graphics applications and 
desktop publishing software such as FrameMaker. 


THE FACTS 


Sony News 3250 
Base system (240-MB hard disk 
drive), $9900; with 406-MB hard 
disk drive, $11,900 

Basic Configuration: 

CPU: R3000 (20 MHz) 

FPU: R3010(20MHz) 

Cache: 32,000 bits (data); 

32,000 bits (instruction) 

RAM: 8 MB, expandable to 36 MB 
Floppy disk drive: 3V^-inch 
1.44-MB 

Internal hard disk drive: 

240 MB or 406 MB 
Display: 11-inch backlit STN LCD 
Standard interfaces: SCSI (half¬ 
pitch), serial, parallel, Ethernet 
Audio: 16-/8-bit A/D and D/A 
stereo/mono 

Power requirements: 1.0 ampere 
AC 120V 

Weight: 18 pounds 

Sony Micro^tems Co. 

645 River Oaks Pkwy. 

San Jose, CA 95134 
(408) 434-6644 
fax: (408) 954-0849 
Circle 1167 on Inquiry Card. 


packed into such a small case, there is 
still room for a Sony expansion slot. 

It takes more than hardware to gener¬ 
ate a high-performance system: The 
compiler is the MIPS optimizing com¬ 
piler, one of the best in the industry. The 
operating system is the new Unix System 
V release 4, a rewrite of Unix that com¬ 
bines older System V releases with Xenix 
and Berkeley Standard Distribution 
Unix. The sound library and editor are 
Sony’s. 

The system ships with the Open Soft¬ 
ware Foundation’s Motif window man¬ 
ager, which is a poor choice for a mono¬ 
chrome display because it relies on a 
large palette of colors to create its ele¬ 
gantly designed windows and buttons. 
Open Look is more appropriate for 
monochrome, while providing more 
functionality without add-on packages 
for environment and file management. 

“Portable” implies “quick to start” 
and “quick to stop.” These concepts are 
not part of the Unix environment; Unix 
does not start and stop instantly with the 
flip of the power switch. 

It takes the portable workstation a 
good 2 minutes from the time you press 
“Power On” to when you can use the ma¬ 
chine. It takes nearly 4 minutes to shut 
down. Even small-kernel, ROM-based 
versions of Unix take this long, so inertia 


is something Unix system users just learn 
to live with. 

Why Portable? 

Another price to pay for the portability 
of the News 3250 is display quality. An 
LCD is not as clean or quick as a mono¬ 
chrome CRT. There is no way to attach a 
better display until Sony designs a frame 
buffer to fit into the empty Sony bus. 

Another small design weakness is that 
the keyboard is not detachable. Those of 
us who like to lean back in our chair with 
a keyboard in our laps will have to sit up 
straight to use this machine. 

The real question is, who is this for? 
There are some obvious space and porta¬ 
bility advantages to the News 3250. But 
this machine is for people who regularly 
work at several different locations and 
need a personal system at each place: 
consultants, field engineers, and design¬ 
ers who could use a workstation to pre¬ 
sent their ideas. 

A great deal of the feasibility of a por¬ 
table workstation is derived from work¬ 
ing in a Unix network environment with 
the Network File System. By exporting 
the portable’s file systems to another ma¬ 
chine, you can work on a more comfort¬ 
able workstation when one is available. 
Also, you don’t have to worry about 
keeping all the systems up to date, since 
there is only one copy of the files, the one 
you see on any system that has the Sony’s 
files remotely mounted. 

There isn’t any loss of computing 
power or speed. In fact, the News 3250 is 
sufficiently powerful to handle CAD and 
desktop publishing applications with an 
ease that will bring a smile to any user. 

There is a tremendous amount of func¬ 
tionality here: a mature and robust oper¬ 
ating system running on a well-designed, 
high-performance machine packaged in 
a neat and portable case. The weakest 
point is the display; but even here, Sony 
is not using old technology. 

Plenty of applications are already 
available for this processor and the X 
Window System, including FrameMaker 
(see photo 1). 

Putting all this together, you will find 
that Sony’s portable RISC-based News 
workstation hxs so many diverse require¬ 
ments that it is a valuable machine for the 
office as well as the field. ■ 


Ben Smith is a technical editor for BYTE. 
He can be reached on BTKas *bensmith. ” 
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Dolch Computer Systems 372 Turquoise Street • Milpitas, CA 95035 • Tel: 408-957-6575 • Fax: 408-263-6305 

^ 286, 386SX,386DX, and 486 arc rcgisiered trademarks of Intel Corporation 


“My Dolch 486 
is awesome.. 


^Hey, I now own the perfect 
portable that lets me get my work 
done anywhere. Not just a few files . . 
.everything I had on my desktop!” 

“Powerful? You bet! After I 
downloaded all my desktop stuflf, on 
it’s 200 MB HD^ I still had plenty of 
room left and it screamed through 
everytliing at ii MIPSr 

“My Dolch P.A.C. is setting new 
‘rules’. It's portable, fast and I still can 
add 4 full-size internal expansion 
cards. Wow!” 

“You have to see the brilliant display 
— I mean really see it. TFT is the latest 
color technolo^y^ that's fully VGA 
compatible.” 

“Hey! Don't take my word 
for it. Ex|3erts like PC 

Magazine judged my Dolch 
P A.C. to‘... outclass all 
portables'' and picked 
Dolch three years in a row as 
Editors’ Choice!” 


I KDITOK.S'I 
I CIIOKT. I 

1988 

“Get a Dolch today, choose a 
286™, 386SX™, 386DX™ or a 486™ 
like mine.. . clearly the best PC you 
can buy today^ and it happens to have 
a handle. Get a lot more work done 
—where and when you want.” 

Why Wait?.. .Call today. 
(800)538-7506 US; (800) 233-2077 CA 
In Canada call Laptech 1-800-561-4527 


Dolch. 

ROAD-POWER FOR THE BEST OF US 


KDITORS’ 


CIIOK'K 


1990 
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LIST OURS 


LIST OURS 


386 DEVELOPMENT TOOLS 


ASMAinkLoi 


1139 

Stt#>/IK)S fstfnflin 





U9 

t WiiKliJW^ rtHjIkij/iOb 

200 

179 

t-Tcfji mb 

I4H 

31S 

UlTL-y b77\ \Min (w/OS/.iftb) 

1290 

103S 

Mh.iW.ik‘ f li^h c mb 

995 

919 

NE)vt?|l t Mr'Iwtirk t umpili'r/Ifiti 

995 

799 

PC lint mu 

219 

179 

WAitx )M £ myimi pnif. 

1295 

1U99 

w/ lUfu/OCiS ExiL-rKk?r 

1 790 

1399 

WATfX iM t STanrtarrt 

B95 

719 

WATCtJM rORTHAN JJ/mb 

1095 

929 

/orlec h C + t Ot-vel. Eel. iflfj 

995 

849 

ADA 



A<i,i As«fmlj|i'f 

i95 

3b9 

Ad,i S< 0[>e 

^95 

445 

Ad,i TuinlrtM f nvirunmunl 

»95 

805 

AdagFiiphifs 

£j95 

629 

lnlL.>KrA(l,i 

795 

719 

PC PfulfsSNjtijI Di'vfl Kit 

1995 

1659 


Chu- 



C-i-+A/ii.'Vvs 

495 

419 

Ujlii-p+Winflftwh, 

1«9 

169 

NDPC:++ 

495 

479 

RnKUt* Wiive M.ilh Jn-+ 

200 

179 

Rimut' W,ive Tuc^ls.h-*-+ 

200 

179 

Turbci C++ CALL 

CALI 

Tuibtj t++ Pffjff‘isinn.it 

iOfl 

205 

Com^jetitlvc? UpjirJdi? 

150 

139 

ZIni LiliMry 

200 

179 

ZortL-4:h C++ 

200 

165 

ZrirriH h C4+ IJatatwM" 

liJO 

255 

Zortu+h C++ DevubfjCFS Edition 

450 

399 

w/ (.'++ Views 

945 

595 

Zrjrtei.h C++ Vkk^j CtMjfM,- 

500 

449 

C-COMMUNICATIONS 



Bn^^ikoui 11 

249 

189 

C Asynth Man^uer 1,0 

189 

139 

C'cammunic Jiinns 

129 

2S9 

ComniLlb 

359 

279 

Grt'enk-iit VievvCnmTn 

399 

319 

SilverCnmm "C AiyrK LtUary 

249 

21S 

View 212 

189 

149 


ASSEMBLY LANGUAGE 


AdvclntHa^^c Disassenibk^r 

29.5 

279 

A5MF3ow Professinnal 

2{K1 

179 

MS M.H.rEi AiiiiL'mbk'f 

150 

IDS 

tJPTASM 

150 

129 

ReiSE)urte 

150 

129 

Sntjrc er w/ Pre'Pr()c:esiit>r 

170 

139 

Span! dnetHJf, AiM-'mbiv 

1 4M 

169 

Turbo Debug^ffj & Tools 

150 

105 


BASICCOMPILERS 


MS BASK Pml, Uovcl, System 

49S 

349 

Power B.isk 

129 

H9 

QukkflASK 

99 

69 


BASIC LIBS/UTILITIES 


Grap h Pi] It Proiessional 

149 

129 

P.D.U 

129 

115 

PfoBas 

159 

149 

PruBas Toolkfl 

99 

94 

Qftase 

149 

125 

QuIckConiim 

149 

119 

t^^uickPak Prcilesskmal 

169 

149 

QuiLkWindows Advancevi 

149 

119 

CASE TOOLS 

EasyClASE Plus 

295 

259 

Professional Pack 

J95 

355 

Personal CASE 

199 

179 

C COMPILERS 

Insianr C 

795 

719 

Intel Jfl6 C Code Builder 

695 

489 

Latlice C 6.0 

250 

155 

Microsoft C 6.0 

495 

339 

w/ Objeclive-C 

699 

S39 

MS QukkC 2.5 

99 

69 

MS QuickC w/ Quick Assembler 

199 

139 

Turbo C 2.0 

99 

69 

WATCOM C H.O Professional 

495 

419 

WATCOM C fl.a Standard 

J95 

335 


C-FILE MANAGEMENT 


Blricve Hcvel Sysiem 

595 

479 

t ElATA MANAGER 

295 

259 

w/ wjuao 

595 

322 

Mullbuser 

895 

785 

Cixlebase IV 

295 

219 

L-trer Plus 

595 

475 

dBC III Plus 

500 

439 

dbULE BurHile 

295 

249 

Essential 8 Trtw w/ sTJurte 

19B 

I4f> 

The TtKilboK Pmf. Edition 

togs 

7gg 

The TiKilhfiji - SptM iai 

695 

5og 


C-CENERAL LIBRARIES 


C Function Library 

99 

79 

C TCXHS PL UJi/6.n 

149 

109 

C Utility Library 

249 

199 

GrewiliMf functionis 

229 

179 

Creenieaf SuperFurKlIons 

299 

239 

Turbo C T(X>L!i/2.0 

149 

109 

C SCREENS 

l;-W ort by 

399 

CALL 

Green leaf Data Windows 

193 

315 

Vermont Views 

495 

415 

Vitamin C 

395 

289 

VC Screen 

149 

125 


CUTILITIES/OTHER 


Bar Code Library 

389 

319 

X'‘ EMM Library 

149 

119 

C Shruud 

198 

149 

C-t)Of: 

189 

169 

Clear for C 

200 

169 

INTERWORK 

189 

165 

MKS LEX & YACC 

249 

197 

Objeciiv^-C 

249 

225 

PC-lirtI 

139 

105 

PC YACC Professtonal 

495 

459 

TlmeSlicer 

295 

279 



LIST OURS 

COBOL LANGUAGE 



Micro Focus; 



CO0OL/2 w/ Tootset 

1800 

1499 

Dialog System 

600 

539 

Personal COBOL 

149 

129 

MS COe< JL 

900 

629 

Realia COBOL 

995 

849 

DATABASE DEVELOPMENT 


Clarion Person d 

79 

72 

Clarion Professional 2.1 

114 S 

58S 

Clipper 5.0 

795 

521 

□dla luncliofi Advanced 

299 

269 

dBASE IV 

795 

495 

dBfast/PLUS 

345 

295 

dCi£ 

295 

249 

Di Switch'ASE 

180 

149 

Faceli 

99 

90 

FlashToolil 

89 

79 

Flipper 

195 

169 

Force 2.1 

695 

589 

FoxPro 

795 

489 

FUNCKy Library 

195 

179 

R&R Code Generator 

150 

129 

Hm Retxm Writer 

1.50 

129 

Say Whatf! 

50, 

39 

SilverComm ’XT" lntt>rface 

99 

89 

SllverComm Library 2.0 

249 

209 

Tbe Dtx u mentor 

295 

24.5 

Turn Retlig :i Library 

100 

00 

UI2 Verdun 2 

59.5 

479 

DEBUGGERS (DOS) 



MultiSt ojje 

179 

139 

Per isc rapt? iX'buggeni 

tlALL 

CAIL 

Trapper 

200 

179 

w/ uptifinal cable 

240 

219 

Turbo DebuHK.eT A Triols 

150 

105 

DOCUMENTING/ 



FLOWCHARTING 



allCLEAR 

300 

229 

Clear fur C or dBASE 

2(X,) 

169 

C-Ctearly 

130 

IIS 

1 low Charling S 

2.50 

199 

Interactive Easyfftiw 

no 

125 

Source Prinl 

99 

74 

Tree Dr.igrammer 

99 

74 

EDtTORS 



(IRIEF .3 t) 

249 

CALL 

EOT* 

295 

269 

IMAC:S 

195 

315 

Epsilon 

195 

1S9 

KEDIT 4.0 

150 

125 

MKS Vi 

149 

129 

PI Editor 

195 

175 

Sage Protessiranal Trlltor 

295 

249 

SEVCK Editor 

195 

169 

Speed Edit 

295 

275 

SPl/PC 

245 

199 

SYNDIE 

495 

395 

VEDIT PLUS 

tBS 

115 

EMBEDDED SYSTEMS 



Cf>toPRC 3M 

149 

119 

Link A Lex ate ++ 

195 

329 

Link A Locale ++ Extended 

479 

389 

FORTRAN LANGUAGE 



FOkWAKN 

329 

295 

FORTRAN DEV, TfXHS 

129 

116 

La hey F77t 

595 

535 

Ldhey Personal FORTRAN 77 

99 

B9 

M.5 FORTRAN 

450 

299 

SALFORD FTN 77/ix 

CALI 

CALL 

SALFORD FTN 77/386 

CALL 

CALL 

SALFORD FTN 77/486 

CALL 

CALL 

GRAPHICS LIBRARIES 



baby Uriver 

250 

199 

EssenUal Graphics 

399 

339 

Font-Tools 

150 

119 

Graf/Drive Plub- Developer's 

299 

269 

Graf Print Developer's 

300 

265 

Graf Print for Craphnria 

95 

85 

Network version 

250 

225 

Graf Print Personal 

75 

69 

GrafPrint Plus 

ISO 

129 

Graphic S.O 

395 

325 

^'raphics^'MENU 

179 

159 

w/ source 

379 

329 

l^raphics-MENU Data Entry 

99 

89 

w/ source 

224 

199 

CSS Graph if 5 Devel, Toolkit 

795 

685 

GX Graphics 

149 

13S 

HALO 

395 

279 

HALO Professional 

595 

395 

HALO WinckDW Toolkit 

595 

419 

Icon-Toots/Plus 

ISO 

119 

Menuer 

325 

279 

Meld Window Plus 

395 

289 

PCX Effects 

99 

89 

PCX Programmer's Toolkil 

195 

175 

PCX Text 

149 

135 

SilverPaini 

129 

109 

Stork, The 

175 

159 


LIST OURS 


GRAPHICS LIBRARtES(conl’d) 

Super Pro-Pak 

899 

im 

Turbo Ceomelry Llbr^iry 

200 

179 

Z-PHIGS Lite 

199 

179 

Z-PHIGS Professional 

799 

699 

UNKERS/LIBRARIANS 



Blinker 

189 

175 

Overlay Toolkil 

395 

369 

PfinkS6+ 

395 

335 

PEink/LTO 

495 

419 

PotyLibrarian 

249 

209 

.RTLlnk 

295 

265 

.RT Link/Plus 

495 

359 

OBI ECT-ORIENTED TOOLS 


Objeefive-C 

249 

225 

Small talkA/ 

UHl 

85 

SmalltalkA^ 286 

200 

169 

OS/2 TOOLS 



Brief 

249 

CALL 

CASErPM for C or C++ 

199S 

1799 

Epsilon 

195 

159 

MKS LEX & YACC 

349 

279 

MS OS/2 Pres. Manager Toolkit 

500 

349 

MultiScope for OS/3 

449 

34S 

PCVACC 

695 

625 

PI Editor 

249 

22S 

SmalllalkA^ PM 

495 

369 

Vitamin C tOS/2) 

495 

399 

Zortech C++ OS/2 fX'vel. Ed, 

bOQ 

509 

PASCAL LANGUAGE 



A^ynch PLUS 

149 

115 

B-lree Filer 

125 

109 

MS QuickPASCAI. 

99 

69 

Obitx t Prufetislonaf 

189 

109 

C3bjeclVision 

400 

CALL 

Power Took PLUS/5.0 

149 

109 

Ttjfxli 

99 

89 

Tcipai' Mullt-user 

149 

135 

Turfxt Analysl 

129 

99 

TurbtiMAfix: 

199 

179 

Turbo Paijeal 6.0 

150 

105 

Turbo Paw.: al 6,0 1 'rofeswi on a 1 

JOO 

205 

Turbu’Plu!, 5.5 

199 

159 

Turbo Profeiislonal 5,0 

I2S 

109 

PROTOTYPING 



DanRricklin's Demo II 

249 

CALL 

PrrjtoView 

695 

625 

Proteus 

249 

219 

SOURCE MAINTENANCE 


Codan 

395 

345 

Codec heck 

495 

4t9 

MKS Make 

149 

119 

MKS RCS 

249 

199 

MKS Software MgmI. Team 

299 

239 

PolyMpike 

179 

149 

PVeS Prrtfessional 

495 

419 

SMS 

495 

399 

SoLifcererk Afjprentke Pef<K>rTal 

199 

1.59 

Sfiurcererk Apprentice Prof. 

499 

399 

TLtB 

1,39 

109 

5 Station LAN 

419 

339 


CORPORATE 

CUSTOMERS 

CaU 

CCRSOIT 

—our sister company 
specializing in servicing the 
corporate community. Get 
quick delivery and great prices 
on over 5000 software titles 
from more than 1000 
publishers. Ask about our 
volume purchase agreements, 
contracts and personally 
assigned sales representa¬ 
tives. 

Call (800) 422-6507 

COffSOFT ^fid Programmer's 
Paradise are bQth a{vi$hn$ of 
Voyager Software Carp, 
Shrewsbury, NJ, 



















Guaranteed Best Prices! 


(800) 

445-7899 


VAXcetem 


Want more product information 
on the items in the gold box to 
the right? Try FAXc^t^/ia !l 
Just pick up your FAX phone 
and dial 9 « 8 - 389 - 8 l 73 . 
Enter the FAXi:ct£fo product 
code listed below each product 
descript ion-in formation will be 
faxed back to you insianily! 


LJST OUKS 

APPLICATION SOFTWARE 


COMMUNICATIONS 

BLAST II 

CROSSTALK Conimunifjtur 
CROSSTALK fur Winduws 
CROSSTALK MK,4 
CROSSTALK XVI 
Procomm Plus 
Remo[e2 Call 
RemoieS Host 
RtjnuEe2 Complete 

MATHEMATICS 

Derive 
MattiCAD 
Mathtrnaikii taf? 


250 225 

CALL 
195 145 


245 145 

195 115 


99 

a9 

129 


55 

79 


250 219 

49S 315 

595 525 


WIN DOWS <MS) TOOLS 


OP.SYS./ENVJRONMENTS 


3-IN-1 C++ Version 

159 

149 

DR DOS 5 0 

199 

129 

Combo 

199 

179 

MS DOS 5.0 

CALL 

CAiL 

Actur 3,0 

B9S 

719 

MS Windows3.0 

150 

99 

Asymerrix Toollxwk 

395 

CAiL 

OV286 Oeveluper's Kil 

695 

629 

0rid(je Toolkit 

695 

659 

OV286 DPME DevelofMrr’s Kit 

995 

B9S 

CaseW 

995 

CALL 

OS/386 Developer's Kil 

695 

629 

C^DATA MANAGER 

1295 

1159 

05/386 DPMI Developer's Kit 

995 

895 

C-Talk/Views 

450 

375 

VM/386 

245 

209 

PhxSHlELD 

ETemoSHlELO 

595 

495 

S49 

459 

SCIENCE & ENGINEERING 


DialofiCoder 

499 

435 

AutoCAD Release !□ 

3000 

CALL 

DroverS Toolbax tor Windows 

295 

269 

AuloSkcHch 

150 

95 

w/ source 

BBS 

799 

DADiSP 

895 

759 

InstailSHIELD 

395 

369 

Desi(![n CAD 3-D 

400 

292 

LctgSHlELD 

395 

369 

Draiix Windows CAD 

695 

(ALL 

MAGIC FIELDS 

29.5 

235 

LA8TBCH Nolebook 

995 

799 

MemSHlELD 

395 

369 

MICRO CAP 111 

1495 

1269 

MS Windows Developfoenl Kit 

50(1 

349 

Orcdd PC0 

1495 

CALL 

MulliScopt for Windows 

379 

289 

PC-MATLAB 

695 

CALL 

ObjeclCraphicS 

RrotoVtew 

445 

695 

365 

625 

PC TEX 

SCHEMA III 

249 

495 

229 

449 

Sage Control Pak 

595 

535 

TECH‘GRAPH*PAO 

395 

319 

Smalllalk VAViodowii 

500 

395 

T' 

595 

479 

Spinnaker Ptus 

49,5 

349 

UTILITtES 



TbxSHlELD 

295 

275 

.186MAX5,t) 

130 

114 

WindowsMAKER 

795 

635 

Bootcon 

6f) 

5.5 

Internal tonal 

995 

899 

Cache 86 

SO 

39 

Professional 

995 

795 

Central Point Backup 

99 

69 

WinTfieve . 

395 

339 

FASTBACK Plu^ 

189 

119 

WNDX GUI Toolbox 

499 

449 

HeadRtKjm 2-0 

130 

89 

XENiX/UNIX 



Hilaak 2.0 

m 

149 

BLA.ST 

495 

395 

Hold Everyth I ng 

199 

159 

Epsilon 

195 

169 

InfoSpulter 

80 

69 

ESlX/Tflfe a usjC'f) 

399 

349 

MACE 1990 

H9 

105 

Unlimited 

6fi5 

569 

MKS Tr>t>ikit 

249 

199 

E5lX/3d6 w/ Extensions 

595 

535 

MOVE'EM 

89 

79 

Unlimtt«:t 

825 

745 

Norton Commander 

149 

99 

Informix Products 

CALL 

CALL 

Norton Utitides 5.0 

179 

129 

Interactive Products 

CALL 

CALL 

Paginate 

100 

79 

MetaWare High C 

895 

849 

PC Tools Deluxe 6 0 

149 

95 

MKS TriloRv 

119 

105 

Pizazz Plus 

149 

79 

Norton Ul ill lies 

295 

235 

PreCursior 

96 

79 

PI Editor 

349 

319 

Sidekick Plus 

200 

139 

SCO Products 

CALL 

CALL 

SpinRIte ft 

09 

75 

VEDIT PLUS 

285 

249 

Squish Plus 

100 

75 

Vermont Views 

1795 

1489 

Tree 86 

90 

69 

Zortech C++ Compiler 

495 

42-5 




w/ source 

595 

539 





ADDITIONAL PRODUCTS 

dB)t/dGPort 5(K1 4S9 

Guido 249 1B9 

LalticeRPG 1500 128S 

MKS AWK 99 79 

Opt Tech Sou/Merfie 149 119 

PC Sthefne 95 79 

Perwjn^J R<;xi( TSO 139 


Programmer's Policies 


Our Guarantee... ^ 

Products tbitud heru arc backed 
by the I’ollowing guarantee*; 

Should you see €>ne of these 
products Listed at a lower 
price in another ad in this 
magazine, ClAIX USI 
We'll beat the price, ^ndstiti 
offer our same quality 
service and support 
Terms of Offer: 

■ Otftf yuod throuith Mdrt h 31, 1991. 

• Applic 4 bl? so pricing on current versions 
Of software listed; Mar. issue prices only, 

• Offer does not iippfy taw4rd& obvious 
errors in tonrrpelilors' ads. 

*' Subject to same terms and conditions. 


Phone Orders 

Hours Mon-Fri a:30 AM-T PM EST, Sal 
9:30-2:30 E5T. We accept MC.Visa, 
AMEX. Domestic shipments, please 
add $5 per item fcjr shippfng/h^ndling 
by UPS ground. For domestic COD 
shipnients, please add $ i. Rush service 
available. 


Mail or FAX Orders 

POs are welcome. Please include 

phone number. 


International Service 

Phone number required with order. 
Call or FAX for additional information. 


Dealers Welcome! 
Call for Information, 


moor, 

CalfcORSOfT, our corporate sales 
division at (800) 422-6507. Ask about 
volume purchase agreements, 

Reiurrrs 

Subfect to $25 processing charge. 


WindowsMAKER™ Professional 


IWJS 




The fastest way to create MS-Windows 
applications in C. Generates the Windows .EXE 
with complete source Hi production files (no 
rcjyaities). Point Click to define the Windows 
user interface. Animate your design to instantly 
test Its look & fcH^, Make changes on the fly 
wiihnut comf}iling. Custom cofle fs preserved 
during code regeneration. This is the power-user 
version of (lie f>es[-seller 
WindowsMAKER wish much ^TTr^TrT 
greater funcliona 11ty . - ^ 

Usl: $995 Ours: $795 
fAKorwm #2602-0003 


ProtoView 



PfotoView provides powerful graphics, formatted 
data input and vaiidarion, DDE, MDI, fast 
pfototyping, quick and easy window painting, 
printing, animation or diplx^ard capabilities, 
customized colors and fonts, icons, bitmaps, and 
scrollable data entry screens. All this whh the 
speed of genera led C language code with no 
royalties. W'ith Proto Vi the user interface of 

your application can i)e created by someone with 
no knowledge of programming. If s just point and 
shoot. Proto View' includes a window painter, over 
175 function screen management library and source 
crxie to 11 new class object liiiraries. 

list: S695 Ours: S625 rAKc^itm #2SS3’a001 



P^m-EW 


CiROSSJ^XiC Communicator 


CROSSTALK" Communicator is a value-rich communications package for 
modem?! and direct cytnnecHons, II comes pre-configureci fc3r use with popular 
information services, and offers interactive semp for geUmg quickly ondine 
with any system, A pornt-and-.shool user Interface 
makes it exceptionatly easy to transfer files, 
capture data for use in reports and spreadsheets, or 
simply interact whh another compuler. ^ 

CROSSTALK Communicator features a full se! of 
terminal emulators and file transfer protocols, a 
pass word-protected "host" answer mode, a Learn 
utility for recording and automating operations, 
plus a set of Crosstalk's CASt.'*^ scripting language 
commands for writing login scripts manufllly, 


List: $99 Ours: CALL 
FAX^^r^n* #2744-0002 


DGA. 



BlueMAX 




r 




BlueMAX IS the only PS/2 specific memory 
manager. BlueMAX's BIOS compression 
technology increases available nigh DOS 
memory by as much ,is 250% over other memory 
managers. Featuring automatic installation and 
configuration, BlueMAX fully supports Windows 
.1.0 enhanced morJe. BlueMAX's exclusive 
instancing capabilities allow 
many resident progrants to 
run reliably under Windows. mm 
List: $155 
Ours: $129 
FAKciirju #1888*0006 


Ocuums 


(nternalional: 908-389-9228 
Customer Service: 908-389-9229 
Fax: 908-389-9227 


Corporate; 800-422-6507 
Canada: 800-445-7899 
FAX«(«ni: 908-389-8173 


Call or Write for latest Free Catalog! 


PluMkOMmiehA 

rokoMil 


* All prices subject to wftbuul notice. 

Circle 227 on Inquiry Card 


A Division of Voyager Software Corp , ^ 
1 163 Shrewsbury Ave., Shrewsbury, N| il776^' 


























NEWS 


FIRST IMPRESSIONS 


The Tandon NB 386sx Notebook: 
Saving Power When You Have Little to Spare 



W hen I got my desktop 
SX two years ago, I 
thought it was a whole lot of 
power in a compact case. To¬ 
day, I carried home a Tandon 
system with exactly the same 
power but now in a 6-pound 
box the size of a 2-inch-thick 
notepad. 

The Tandon NB 386sx 
Notebook system has a 20-/8- 
MHz 386SX processor and 
comes with a 3V4-inch 1.44- 
megabyte floppy disk drive, a 
30-MB Intelligent Drive Elec¬ 
tronics hard disk drive, and 
2 MB of RAM. You can in¬ 
crease memory by adding (80- 
nanosecond) 1-MB single in¬ 
line memory modules, for a 
total of 16 MB. The 80-key 
QWERTY keyboard has a nu¬ 
meric keypad, or you can opt 
to add your own full-size PS/2 
or AT keyboard. The system 
also comes with a VGA con¬ 
nector; two nine-pin serial 
ports, for a mouse, a modem, 
or other serial devices; a 25- 
pin parallel port, for a printer 
or other parallel device; and a 
system extension connector, 
for optional expansion boxes. 
DOS 4.0 and Windows 3.0 are 
included with the system. 

The 9-inch monitor is a 
nonglare cold-cathode fluo¬ 
rescent tube, backlit, paper- 
white VGA (640 by 480 pixels) 
with 32 shades of gray. It’s 
also downward-compatible 
with CGA, EGA, and MDA. 

The system comes with a re¬ 
movable, rechargeable nickel- 
cadmium battery pack and an 
AC power adapter that charges 
the battery while it’s attached 
to the computer. The auto¬ 
sensing AC adapter accepts 90 
to 265 volts AC. The battery is 
good for about 3 hours under 
most conditions, and it re¬ 
charges in about 3 hours. 

The adapter has two LED 
indicator lights. The green 
light shows you’re plugged 
into a power source. The red 
light shows it’s charging the 


battery, and if there’s a prob¬ 
lem, it flashes red. There’s the 
usual audible beep when the 
battery starts to run low. You 
can charge the battery when 
the system is on if you put it 
into suspend mode. 

The Tandon NB 386sx 
Notebook has no real sur¬ 
prises. Its power-conservation 
technology is similar to that of 
the Texas Instruments Travel- 
Mate 3000. The Tandon has 
three levels of power conser¬ 
vation. The simplest is sus¬ 
pend mode, which you acti¬ 
vate with the suspend/resume 
button—letting you shut down 
power, even for a minute, to 
save battery life whenever 
possible. Pressing any key 
brings you right back to where 
you left off. That’s pretty 
straightforward and almost 
along the lines of a screen 
blanker. 

Doze mode and sleep mode 
conserve more power yet. 
These modes are not unique, 
however, because the Travel- 
Mate 3000 uses Traveling 
Software’s Battery Watch and 


Battery Pro utilities to shift 
the system into various con¬ 
serving modes. On the Tan¬ 
don, doze mode reduces the 
CPU speed, making the sys¬ 
tem draw a little less power. 
And sleep mode shuts nearly 
everything down by putting all 
peripherals in their lowest ac¬ 
tive states and also reducing 
the CPU speed. In your setup 
program, you choose how 
much time you want to leave 
the system idle before one or 
more of these features kicks 
in. Setting the interval at zero 
minutes keeps the features 
from activating. 

Another feature that I liked 
is the ability to toggle specific 
keys and change the screen 
display font to boldface for 
easier reading. Of course, this 
isn’t in the interest of power 
saving, but it does cut down on 
eyestrain. 

This little machine comes 
with almost everything you 
need, but you can get an addi¬ 
tional battery pack and auto¬ 
sensing power adapter, a fax 
modem, a system expansion 


THE FACTS 


Tandon NB 386sx 

Notebook 

$3495 

Tandon Corp. 

405 Science Dr. 
Moorpark, CA 93021 
(800) 800-8850 
(805) 523-0340 
fax: (805) 529-8408 

Circle 1168 
on Inquiry Card. 


box, an 80387SX math copro¬ 
cessor, and more. 

The preproduction unit I 
tested was a standard system 
onto which I loaded Windows 
3.0 along with all the other 
software I’m used to using on 
my desktop. It ran flawlessly. 
The only complaints I have are 
aesthetic. For example, the 
power switch isn’t very obvi¬ 
ous, but 1 found it. And the 
carrying case (which comes 
with it) carries nothing but the 
system, so I had to haul a paper 
bag under my arm with the AC 
adapter, mouse, cord, and 
some floppy disks, while the 
system itself stayed snug in the 
case over my shoulder. Not a 
great design for such a nice 
system. But, as I said, these 
are aesthetic complaints. 

In the ever-widening league 
of SX notebooks, the Tan- 
don’s power-saving technol¬ 
ogy and general high quality 
put it in a class with the Travel- 
Mate 3000 and the Compaq 
LTE 386s/20. The TravelMate 
3000, for example, costs 
$5499 and has only a 20-MB 
hard disk drive. The Compaq 
LTE 386s/20 has features sim¬ 
ilar to the Tandon’s but costs a 
walloping $6499. From this 
perspective, Tandon moves to 
the head of the class when you 
compare features you get for 
the dollars spent. 

—Anne Fischer Lent 
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Free i860™ Processor and i860/APX Software! 

By now, you’ve probably heard about our industry-first 
-4860™ MotlierBoard tliat packs the power of tlie Intel 
80-486 CPU with the Intel 80860 RISC processor 
(1*486™ +1860=4860). 

What you haven’t heard is that, 
for a limited time, when you buy 
a -4860 MotherBoard with 8MB of RAM, 

Hauppauge will give you an i860 RISC 
processor and the i860/APX operating 
system at no additional cost. 

Why ^/reyou this capability? Because 
you’ll enjoy a level of procc'ssor perform¬ 
ance never before seen in a PC. Our bet 
is that you’ll be so impressed, you’ll 
come back for more! 

A PC Revolution: In the PC environment, 
the 4860 is a 486-based MotherBoard with the new 
EISA I/O bus. It runs over 2 times faster tlian ,^86 com¬ 
puters and delivers mainframe p{)wer for applications 
including CAD, LAN and desktop publishing. Tliis board 
is fully compatible with DOS, IBM’s OS/2, Novell 
Netware and SCO UND(. Wliat’s more, Hauppauge’s 
4860 supports up to 64 MBytes of memory without 
RAM expansion board. 

RISC-Y Business: Tlie i860 proces.sor is ideal in com¬ 
plex applications, performing up to 25 million floating¬ 
point operations per second. It adds to the power 
of the 486, so you can run rings around ordinary PCs. 



By adapting Intel’s APX (Attached PnKessor Executive) 
software to our 4860 MotherBoard. we’ve created 
a way to exploit the power of the i860 to give 
you multiprocessing. In fact, i860/APX 

provides a ba.se for entirely new' appli — 
cations made possible by the advent 
of the i8(>0 RISC processor. 

Technical Features: 25 or 3,5MHZ 
486/860-4 Mbytes of high speed 
RAM expandable to 64 Mbytes shared 
between i486 and i860 processors 
• Socket for optional Intel Ttirbo Cache 
485™and Weitek 4167 • 7 EISA I/O 
slots - 64-bit expansion slot for 
optional high-speed graphic frame 
buffer -1 parallel, 2 serial ports and 
a built-in PS/2-style mouse port. 

Enjoy a RISC-free investment. Our 4860 MotherBoard 
is designed with the world’s highest performing 
microprocessors. So you can have the world’s highest 
performing PCs and workstations. 

For more information, call 1-800-443-6284. 


Hauppauge Computer Works, Inc. 
91 Cabot Court 
Hauppauge. Nes^York 11788 
Telephone: 516-434-1600 
Fax: 516-434-3198 
In Europe (49) 2161-17063 
In Austi^ia: (7) 262-3122 


Hauppauge/ 



Available at your local computer dealer. 


Trademarks: OS/2: IBM • Intel 386, i486, i860 and Ttirbo Cache 485™: Intel Corp. • DOS and Xenix: Microsoft Corp. • 4860,4860 MotherBoard: Hauppauge 


Circia 130 on Inauirv Cord. 






















NEWS 


FIRST IMPRESSIONS 


A New Version of SideKick Works 
with Paradox 



THE FACTS 


SideKick 2.0 
$99.95 

Requirements: 

IBM PC-compatible system 
with a hard disk drive and 
640K bytes of memory. 


Borland International, Inc. 
1800 Green Hills Rd. 

P.O* Box 660001 
Scotts Valley, CA 95067 
(408) 438-8400 
fax: (408) 439-9344 
Circle 1169 
on tnqulrv Cord, 


I t has been a while since 
Borland International up¬ 
graded SideKick, its premier 
TSR set of miscellaneous tools 
for the IBM PC* But the com¬ 
pany has finally done it, and, 
based on an early look at the 
product, it seems a pretty good 
job has been done, too. Of 
course, if you have already 
made the switch to Windows 
3.0, you might not need Side- 
Kick. But those who are still 
living in a speedy character- 
oriented world will find Side- 
Kick 2,0 quite useful* 

The first thing 1 noticed was 
that this new version of Side- 
Kick has a much improved 
user interface* Although it 
still lacks a real graphical user 
interface (GUI), the charac¬ 
ter-oriented windows and the 
pull-down menus are quick 
and fairly easy to use, even 
with a mouse. 

Other improvements are 
more subtle: One is a smaller 
memory requirement. In TSR 
mode, the new SideKick takes 
up less than 40K bytes of pre¬ 
cious main memory. If you 
can’t spare even that small 
amount of memory, you can 
run SideKick as a nonresident 
program. 

The individual applications 
in SideKick have a number of 
improvements as well. The 
notebook now has more print¬ 
ing capabilities, a spelling 
checker, and a thesaurus. The 
address book displays data in 
either a tabular or a simulated 
Rolodex-style card format. In 


addition, the calculator now 
features a wide range of math¬ 
ematical and business func¬ 
tions. 

SideKick now uses Para- 
dox^compatible database 
files, made possible by using 
Borland's own Paradox en¬ 
gine. Data for SideKick’s ad¬ 
dress book and appointment 
book is stored in files that can 
be accessed and modified by 
Paradox. 


And thanks to the Paradox 
engine, SideKick now sup¬ 
ports most networks. Several 
people can use the same ad¬ 
dress book or appointment 
book file at the same time. 
SideKick does periodic up¬ 
dates to the file to be sure that 
all users are looking at the 
same data. 

SideKick now gives better 
.support when you are travel¬ 
ing. If you don 't have a laptop 


system, SideKick can print 
your address book and upcom¬ 
ing appointments in a nice 
typeset format, thanks to Bit- 
stream fonts. And if you do 
have a laptop, you can take 
SideKick with you—provided 
you have at least a megabyte of 
disk storage available. When 
you return from a trip, Side- 
Kick has a new feature that lets 
you reconcile the laptop ver¬ 
sion of your appointment book 
with the version in your desk¬ 
top system. 

The only things lacking 
from the previous version, 
SideKick Plus, are the outlin¬ 
ing and file management fea¬ 
tures. Outlining was probably 
not used very often, and the 
file management features 
seem to be usurped by the op¬ 
erating system. 

SideKick 2.0 will be of¬ 
fered at a very reasonable 
price of $99.95. Chances are, 
however, that Borland will 
continue its policy of offering 
steep discounts to owners of 
other Borland products, wh ich 
should result in an irresistible 
price. 

Bottom line: There may be 
better programs for spe¬ 
cialized needs, such as Act! 
for contact management. 
Some users may prefer a true 
GUI, in which case they may 
want to content themselves 
with the utilities in Windows 
3.0. But everyone else^espe- 
cially Paradox users—should 
find SideKick quite handy. 

—Rick Malloy 


Take A View into the Video World 


A t first blush, AView 
Technology’s Desktop- 
TV add-in board for PCs ap¬ 
pears to be yet another product 
riding the wave of that latest 
computer buzzword: multi- 
media. After all, what else 
would you call an add-in that 


lets you display a TV picture 
on your computer monitor? 
But DesktopTV is a horse of a 
different color in the multime¬ 
dia world. It lets you hot-key 
between your normal com¬ 
puter screen and a full-screen 
TV picture. 


The differences come in 
several areas. For one, at 
$395, DesktopTV is down¬ 
right inexpensive by multi- 
media standards. Other 
boards that display TV on a 
computer screen cost thou¬ 
sands of dollars. More impor¬ 


tant, DesktopTV is a TV dis¬ 
play system only. It doesn’t 
digitize the TV picture; in¬ 
stead, it simply passes along a 
pure analog signal that your 
monitor displays on the 
screen. That means that you 
can't display the picture in a 
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Add HP NewWave to Windows 


and what do you get? 
Simply a breakthrough. 




M 










Windows 3.0 is agreat step forward. 
It j ust doesn't go far enough. You 
still have to overcome barriers 
you thought you'd left behind. 
Such as DOS. The complexities of 
file management and application 
integration. And working in two 
environments. 

The solution? Simply add HP 
NewWave. In this one simple step, 
you turn your PC into the most 
powerful, easiest-to-use informa¬ 
tion tool in business. Tb prove it, 
weVe put an eye-opening, inter¬ 
active demonstration on disk. 

It shows how NewWave^ simple 
object model lets you work on one 


desktop, in^ 
stead of having to use 
both the Program and File 
Managers. You don't have to under¬ 
stand the DOS file system at all. 
And it works with the Windows 
applications you already have. 

Integrating these applications is 
astoundingly simple. Just drag and 
drop. “Drill down" editing lets you 
make changes in part of a docu¬ 
ment, such as a chart, without leav¬ 
ing it And with “hot links!' your 
data changes automatically in all 
connected files. 


Our state-of-the-art 
interactive demo disk makes it 
easy for you to evaluate NewWave. 
Call (408) 376-2727 for your copy 
(handling charge $3.95). Then 
experience one of the most dra¬ 
matic breakthroughsever brought 
to your screen. 


HEWLETT 

PACKARD 


HP NewWave reqiuFKS Wlnshjws 3.£3 and jui PC: with Kb base and 2 Mb extended memory. Windows is a productof MicnfeoftCDrporatLon. CIJ391 HewtetL PBckaM Company NSSSfUS 
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window, capture it, or manip¬ 
ulate it in any way. 

That simple display capabil¬ 
ity isn't as big a problem as it 
might appear, especially for 
the customers that AView en¬ 
visions will be purchasing the 
board. They see it as a “conve¬ 
nience” solution for people 
who spend lots of time in front 
of a computer and need occa¬ 
sional video updates. For ex¬ 
ample, workers can watch 
training videotapes or tune 
into the video conferences or 
the companywide broadcasts 
that some large corporations 
distribute to their employees. 

Then, too, there's that elu¬ 
sive “home office" market. 
And it is handy. I do most of 
my writing at home and often 
have a TV on behind me as 
background noise. With Desk- 
topTV installed in my com¬ 
puter, 1 could monitor the 
sound with the small external 
speaker that’s shipped with 
the board and hot-key directly 
to the picture whenever I heard 
something of interest. (Late- 
breaking news, of course.) 

DesktopTV works in con¬ 
junction with your existing 
computer graphics card (EGA 
or VGA) and connects be¬ 
tween it and your monitor. I 
plugged in the external speak¬ 
er, a coaxial cable connected 
to the local cable TV fran¬ 
chise, and ran a setup pro- 


DesktopTV 

$395 

Requirements: 

IBM XT, AT, or compatible 
with a free 8-bit slot and a 
multisync color monitor 
supporting 15.7 kHz. 


gram. The one caveat is that 
the board I tested required a 
multisync monitor capable of 
supporting 15.7 kHz (CGA 
resolution). Those monitors 
are not that common these 
d^s, and I finally had to bor- 


AView Technology, Inc. 
2401 North Forest Rd. 
P.O. Box 50 
Buffalo, NY 14226 
(800) 866-7288 
fax: (716) 636-9327 
ClfcUllTO 


row an NEC MultiSync 3D. 
(A version of EfesktopTV that 
supports any VGA monitor 
should be available by the time 
you read this.) 

The setup program installs 
a TSR program for normal 


DOS use, as well as a utility 
program that switches from 
within Windows 3.0. The pro¬ 
gram also sets the initial color , 
brightness, and contrast 
levels. (The controls on the 
monitor have little effect on 
the TV picture.) 

When I pressed the hot key 
after completing installation, 
the first thing that popped up 
was a screen that let me tune 
ai^ of 119 channels, as well as 
set the speaker volume. I could 
change the preset brightness, 
contrast, and color levels. I 
could then hot-key between 
my work and the TV. 

The picture is surprisingly 
sharp, with crisper colors than 
with a normal TV receiver. 
There’s even a mute key that 
turns the speaker off if you’re 
interrupted by the telephone 
(or if someone walks in). I ex¬ 
pected that there would be in¬ 
terference on the screen be¬ 
cause of the large amount of 
RF energy that the board puts 
out. But there was none; 
AView has heavily shielded 
the TV circuitry on the board. 

If you’re interested in true- 
blue multimedia capabilities, 
DesktopTV won’t be for you. 
But for the more mundane uses 
it’s aimed at, the product is an 
inexpensive solution. Then, 
too, I have to admit that it’s an 
amusing diversion. 

—Stan Miastkowski 
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Form Follows Function with Persuasion 


W hen you’re making a 
business presentation 
these days, Magic Markers 
and overhead transparencies 
just don’t cut it any more. Not 
only does your audience ex¬ 
pect a colorful three-dimen¬ 
sional presentation with spe¬ 
cial effects, your audience 
probably demands it. But what 
if you have only a few hours to 
spare from your busy day to 
create that presentation? 

Using a preliminary version 
of Aldus Persuasion 2.0, I 
created in less than 2 hours a 


presentation that included 
multiple slides with organiza¬ 
tional charts, bar charts, pie 
graphs, and speaker and hand¬ 
out notes, lust for fun, 1 added 
transitional wipe and fade spe¬ 
cial effects. 

What makes the process go 
so quickly is Persuasion’s pre¬ 
designed slide and overhead 
templates. The program pro¬ 
vides about 60 AutoTemplates 
that you use as a model for 
your presentation. You can 
create your own templates and 
mix different templates in the 


same presentation, if you are 
feeling particularly creative. 
The program also lets you 
modify an existing template 
by opening a copy of the one 
you want to adapt, making a 
few changes, and saving it as a 
new template. Templates take 
the ideas that you enter in basic 
text and transform them into 
slides that remain consistent 
throughout the presentation. 

The best way to create the 
presentation is to start in the 
Outline view. As you type the 
main ideas of your presen¬ 


tation in the outliner, it may 
appear that you’re dealing 
with text only. But behind the 
scenes, you’re also preparing 
slides. 

Using a combination of the 
Enter, Shift, and Tab keys in 
the Outline view, you create 
the text for each new slide or 
overhead. The program keeps 
a running tab in the left margin 
of how many slides you have in 
the presentation. If you want to 
view the slide from the Outline 
view, you just click on its num¬ 
ber in the margin. 
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tBEK 

IDEK- THE RRST COMPLETE FAMILY 
OF FST COLOR MONITORS 



IDEK's MULTIFLAT Series of 2Hnch Color Monitors 


fDEK's MULTI FLAT Series Of 21-rnch Color Monitors take 
full advantage of the remarkable properties of their Flat 
Square Tubes (FST) to deliver superior resolution and a 
sharper Image that is easier on your eyes. A glimpse at 
our 2r Color Monitors reveals their matchless over¬ 
scanning capability that delivers a crisp, distortion-free 
display across the entire screen. 

In addition, Automatic Frequency Scanning realizes 
outstanding performance for business graphics, CAD/ 
CAM applications as well as desk top publishing on your 
Mac or IBM compatible system. 


IDEK also offers its new 
Model MF-5n7 17" Flat 
Screen Color Monitor that 
deli\/ers the same superior 
resolution and periormarxie 
as the other members of 
the IDEK lineup. 




As you can see below, whether your requirements are 
simple or complex, IDEK has the Fiat Screen Color 
Monitor that's just right for you. And priced right, tool 
See for yourself what a difference a Rat Screen Monitor 
from IDEK can make. 


MULTIFLAT Series (21'' Flat CRT Monilors) 


Model 

Ha Frequency 

Dot 

Resolution 

MF-5021 

15 to 38kHz 

0.31 

^Q24^ 766 

MF-5121 

21 to 50kHz 

0.31 

1024 768 

MF-5221 

30 to 80kHz 

0.31 

1280^ 1280 

MF-5321 (A,R.Panel) 

30 to 80kHz 

0.31 

1280 1280 

MF-5421 (A.RPanel) 

30 to 80kHz 

0.26 

1600 1280 


Miirama 

IIYAMA ELECTRIC CO., LTD. 

Overseas Division 

7th FL, US Hanzomon Bldg., 2-13, Hayabusa“Cho, Chiyoda-ku 
Tokyo 102. Japan 

Phone: (81) 03-3265-6061 Fax; {81) 03-3265-6083 

IDEK Europe (Germany) 

Neumannstrasse 38, 6000 Frankfurt a.M. 50, Wieat Germany 
Phone: (49) 69-521 922 Fax: (49) 69-521 927 

IIYAMA North America inc 

650 Louis Drive, Suite 120, Warminster, PA 18974 U.S.A. 

Phone: (1) 215-957-6543 Fax: (1) 215-957-6551 
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Missiim Chdcai tibrJfesto/io/i M48: 
9 option slots and 2 drive bays. 


A PC that looks good in your 
office won't look good for long 
in the plant. 

Heat murders microproces- 
^ors. Dust decimates disk 
drives. Vibration victimizes 
video cards. 

Any or all can wreck your 
entire operation. 

Texas Microsystems line of 

rugged, reliable ISA Bus products and systems are specific 
cally engineered for those brutal industrial environments that 
eat pretty PCs for breakfast. 

To ensure maximum reliability we design and manufac¬ 
ture from scratch practically everything that goes into our 
systems, like passive backplanes which we pioneered for 
microcomputers in 1983. These backplanes accommodate a 
full compliment of convenient, plog-in components, all com¬ 
patible with IBM®, They're why our Mean Time To Repair 
(MTTR) is a phenomenal 10 minutes. 

You won't find passive backplanes — or lower MTTR — 
in any of the leading office PCs. 

We also build industrial-strength option cards to handle 



Uttm-fast 32M (8Q3H6) A I' 
equtvatent CPVboard B386S 
Aimiiabk at 16. 20, 25. 33 MHz. 


myriad functions, in addition to our 286,386™ and 486™ 
CPU cards in a full range of processor speeds. Our CPU card 
designs use Very Large Scale Integrated circuits and pro¬ 
grammable array logic devices to reduce component counts 
by 50-60% which enhances reli¬ 
ability and resistance to physical 
stress. Ultimately, the design 
contributes to our remarkably 
long Mean Time Between Fail¬ 
ures (MTBF): 70,000-100,000 
hours, calculated against the MIL Standard Handbook 217E, 
^ You won't find that kind of card selec- 

■ tion — or MTBF — among the leading PC 
makers. 

You won't find them torturing their 
systems like we torture ours, either. 
Not only do we perform extensive 
"shake, rattle and roll" tests on each 
new design, we pretest all our sys¬ 
tems before they leave our dock. We 
bum them in at for 48 

hours straight just to make sure they 
can take the heat at your plant. 
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JO option slots and 2 drive 























Pretty reliable. 


What^s more, we shock-mount our disk drives to stand up 
to vibrations surpassing Richter scale proportions and we use 
only high-reliability power supplies that can go 100,000 hours 
MTBF. 

With all that reliability designed into our products, is it 
any wonder that we guarantee better support than the other 
leading PC makers? Every system we offer comes with a fuU 
one-year, on-site warranty. Theirs don't. We also offer a toll- 
free number for technical and sales information, a regional 
network of sales engineers, engineering support for systems 
integration and a guarantee to meet shock specs. Of the lead¬ 


No- Comparison 


Texas Microsystems 

COMPAQ 

IBM 

PS/2 

Passive Backplane 

Yes 

No 

No 

100,000-hour MTBF power supply 

Yes 

No 

No 

Shock-mounted disk drives 

Yes 

No 

No 

Maximized MTBF 

Yes 

No 

No 

Positive pressure. Hltration 

Yes 

No 

No 

Operation at 55"C/13rF 

Yes 

No 

No 

48-hmir bunv-in at 55°C/l3l°F 

Yes 

No 

No 

Maximum expansion slots available 

14 

5 

5 

1-year, on-site wairanty 

Yes 

No 

No 

Toll-free support number 

Yes 

No 

No 

Regional sales support 

Yes 

No 

No 

"Shake, rattle and roll" testing 

Yes 

No 

No 


ing PC makers, Texas Microsystems has the longest history of 
design using Intel microprocessors: 15 years in all. You' 11 
find our systems hard at work in harsh operating environ¬ 
ments at 70 of the Fortune 100 companies. 

Granted, the leading office PCs may 
be prettier than ours, but our in¬ 
dustrial-strength systems are de¬ 
signed to be more reliable. That 
reliability makes our systems 
look a lot better where it really 

. . AfissiOTi Criticat Rack^mattni 2001: 

counts . f Q option and 3 dme ba^s 

Your production line. 

For technical or sales information, call 

1 - 800 - 627-8700 


Texas MicrosysteiTis, Inc. 

© 1990, TeKas Microsystems. Inc. Mission Critical Micro" is a trademark 
Of Texas Microsystems, Inc. Other trademarks mentioned are registered, 
trademarked or service marked by their respectivs manufacturers. 
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SYSTEMS 
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Once you’re finished with 
the outline, you’re ready to 
view the slides or overheads. 
You can look at thumbnail 
sketches of all the slides or 
overheads in the presentation 
or full-scale images of each. If 
you rearrange a slide while in 
Slide Sorter view, the change 
is automatically reflected in 
the outline. 

In 30 minutes, I created a set 
of slides with nicely formatted 
text. All this is well and good, 
but some things are best said 
with a chart or graph, and this 
is where Persuasion really 
helps. 

When in Outline view, I 
changed a text unit into a chart 
unit by highlighting the title 
and choosing “Chart” from 
the Outline menu. Two boxes 
appear: One looks like a stan¬ 
dard spreadsheet, and the 
other is the chart information 
dialog box. You type or import 
the numbers in the former, 
select the type of chart that you 
want in the latter, click “OK,” 
and presto, you can view a 
chart with tick marks, value 
labels, and other attributes. 

As long as you use the same 
template, you can create as 
many charts as you desire 
without having to double¬ 
check that they use consistent 
fonts, point sizes, labels, and 



THE 

FACTS 

Persuasion 2.0 

Aldus Corp. 

$595 

411 First Ave. S 


Seattle, WA 98104 

Requirements: 

(206) 622-5500 

IBM AT, PS/2, or 

fax: (206) 343-4240 

compatible with 1 MB of 

Circle 1171 

RAM, EGA, and a mouse. 

on Inquiry Card. 

A 386-based system with 


2 MB of RAM and VGA 


is recommended. 



other formatting concerns. 
You just plug in the numbers 
and chart type; Persuasion 
does the rest. Of course, you 


can always create your own 
chart format. 

Once you’ve created your 
presentation images, you can 


print overhead transparencies 
or, using a service bureau or 
desktop film recorder, 35mm 
slides. To incorporate special 
effects, you’ll probably want 
to create a desktop presenta¬ 
tion. The program provides a 
variety of transitional special 
effects (e.g., dissolve, blinds, 
glitter, and curtains). You can 
apply a transition effect to an 
individual slide, or you can ap¬ 
ply it globally. You can set up 
the presentation to run man¬ 
ually or automatically, with 
each image staying on-screen 
for as long as you specify. 

To help prevent an embar¬ 
rassing typographical error 
from appearing in full living 
color in front of 200 people, 
the program includes a spell¬ 
ing checker with search and 
replace capabilities. You can 
create speaker notes that in¬ 
clude a miniature picture of 
each slide with notes that you 
type or import. 

If you’re working in Win¬ 
dows and need to create a pre¬ 
sentation, I recommend Per¬ 
suasion 2.0. Standing in front 
of a roomful of people is 
nerve-racking enough. With 
Persuasion, you can spend less 
time worrying about format 
and more time concentrating 
on content. 

—David Andrews 


A Mirror into Bigger and Cieaner Windows 


A s I see it, one of the big¬ 
gest problems with Win¬ 
dows 3.0 (not to mention other 
graphical user interfaces) is 
that on your garden-variety 
VGA monitor, you get the un¬ 
easy feeling that you’re look¬ 
ing through a peephole at a 
very small portion of a much 
wider world. Even a high-res¬ 
olution monitor doesn’t help 
much. Mirror Technologies’ 
PixelView PC changes that, 
opening up a huge and emi¬ 
nently more usable desktop. 

PixelView PC’s package 
consists of a 20-inch mono¬ 
chrome monitor and a 16-bit 


add-in card customized for the 
monitor. The image on the 
screen is a sharp 1280 by 960 
pixels, and because it’s non¬ 
interlaced, it’s rock steady. 
Add the 66-Hz refresh rate, 
and there’s nary a hint of no¬ 
ticeable flicker. With an ef¬ 
fective screen resolution of 91 
dots per inch, those familiar 
Microsoft windows are sur¬ 
prisingly sharp. I had to get 
very close to the monitor be¬ 
fore I was able to see the indi¬ 
vidual dots. 

I had the initial impression 
that black-and-white windows 
would be bothersome, but that 


wasn’t the case at all. The high 
resolution and the humongous 
desktop made using it an ab¬ 
solute pleasure. Of course, it 
helped that the unit I reviewed 
was the top-of-the-line 4-bit 
system that displays 16 shades 
of gray. (PixelView PC is also 
available in a 1-bit version 
that’s plain-vanilla black and 
white.) I could display two full 
pages of text or graphics at the 
same time, and there’s a “vir¬ 
tual desktop” that allowed me 
to create a desktop that’s twice 
the size of the screen. 

Installation is a breeze. Be¬ 
sides plugging in the board 


and hooking up the monitor, 
the only other chore needed is 
to install some software and 
(of course) a special driver 
using Windows 3.0’s Setup 
utility. PixelView PC also 
comes with high-resolution 
drivers for AutoCAD, Ven¬ 
tura Publisher, GEM, Word¬ 
Perfect, Word 5.0, and OS/2 
Presentation Manager. 

The 4-bit unit that I tested 
had full monochrome VGA 
support and sells for $1797. 
The two lower-end units (1- 
bit) both come with ($1297) 
and without ($997) Hercules 
emulation. All units use the 
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Developers: 

Lock Up Your Profits 



MARKETIIME, IMt 


9600-J Southern Pine Blvd. 
Charlotte, NC 28217 
Tel: 704-528-9500 FAX: 704-523-7651 
Hours: Mon-Thrus: 8:30-7:(X), Fri: 8:30-5:30 ET 
Se Habla Espanol 


Circia 228 on )nc|ufry Card. 


The ProTech key for protecting your 
software profits and your copyright. 


Software piracy’s a crime! What it can do to 
a developers profit margin is shameful. 
The cost of development and marketing 
products demand you receive the 
revenue you are entitled to. 

The solution, ProTech. 


■ Custom hardware and software 
for each developer 

• Encrypted interrogation routines and 
debug disablers 

•Available active read/write memory and on board 
microprocessor provide the ultimate protection 

’ Key for PC “compatibles^ Macintosh, UNIX 
and RS232C port 

•Total compatibility reliability and end user satisfaction 


ProTech’s the key. 
Call us for more information 
or a demonstration package, 

1 - 800^^413 
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Hitachi HD63484 graphics 
processor and a megabyte of 
video RAM. This takes the 
graphics processing chore 
away from your main CPU and 
results in a fast (0.25 second) 
screen redraw. That’s about 
twice the speed of a standard 
VGA card, and (not surpris¬ 
ingly) this results in a real per¬ 
formance plus for graphics- 
and text-based applications. 

When you consider that 
full-page monitors with capa¬ 
bilities like these often tip the 
budget scales with prices in 
the $3000-$4000 range. Mir¬ 
ror’s prices on PixelView PC 
are surprisingly low. There’s 
a simple explanation for this: 
Mirror sells directly to cus¬ 
tomers. This eliminates the 
extra markup that takes place 
in the manufacturer-distribu¬ 
tor-dealer marketplace. 

This represents the com¬ 
pany’s first foray beyond the 


Macintosh market, where it 
has earned a solid reputation 
for quality and 24-hour toll- 
free customer support. Mirror 


even offers a 30-day “love-it- 
or-return-it” policy. Pixel- 
View PC is truly innovative, 
the first affordable large- 


THE FACTS 


PixelView PC 
1-bit system, $997; with 
Hercules emulation, $1297; 
4-bit system with VGA 
emulation, $1797 

Requirements: 

IBM AT or compatible with 
a free 16-bit ISA slot. 

Mirror Technologies 
2644 Patton Rd. 

Roseville, MN55113 
(800) 654-5294 
(612) 633-4450 
fax: (612) 633-3136 
Circle 1172 
on Inquiry Cord. 


screen monitor system. With 
it, Windows 3.0 actually be¬ 
comes a useful tool. 

—Stan Miastkowski 


Thermal Printing Takes to the Road with the WSP-200 


omputer Products Plus 
calls the WSP-200 the 
world’s smallest printer, but 
qualifies it by saying it’s the 
smallest one that prints a full 
page. To be exact, it’s only 1 % 
by 6% by 11 Vi inches—so 
small that it fits inside a carry¬ 
ing case with my notebook 
computer. And it weighs just 
3 J4 pounds, bringing the grand 
total weight of my computer 
and printer to less than 10 
pounds. 

The WSP-200 uses cut- 
sheet or rolls of thermal (fax) 
paper and prints both text and 
graphics bidirectionally. It 
prints pica at 28 characters per 
second, elite at 33 cps, con¬ 
densed at about 50 cps, and en¬ 
larged at 15 cps. It uses an 
Epson LQ driver and also 
prints international charac¬ 
ters. It’s simpler to use than 
most high-end dot-matrix 
printers, and the output is far 
easier to read than most faxes. 

To meet your on-the-road 
needs, the printer comes with 


both an AC adapter and a re¬ 
chargeable nickel-cadmium 
battery with a rated life of 90 
minutes and recharge time of 
12 to 16 hours. It also comes 
with a Centronics-compatible 
interface connector for attach¬ 
ing to your parallel port on a 
portable or desktop system. 


Indicator lights on the front 
include Paper Out, On Line, 
and Power. The battery case, 
also on the front, swivels for¬ 
ward and lets you simply slide 
the battery into position. 

The WSP-200 is from a 
company that calls itself the 
“armorer to road warriors” 


and claims to be totally com¬ 
mitted to those people who 
travel with computers and 
other electronic devices. As it 
comes from a company with 
such a creed, I shouldn’t be 
surprised by so much quality 
in so small a box—but I am, 
and I continue to be amazed by 
all the tiny gadgets that let us 
simulate our office desktops 
while on the go. ■ 

—Anne Fischer Lent 



WSP-200 

$399.95 


Computer Products 
Plus, Inc. 

16351 Gothard St. 
Huntington Beach, CA 
92647 

(714) 847-1799 
fax: (714) 848-6850 

Circle 1173 
on Inquiry Card. 
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PC Magazine s 

Editors’Personal Best 1990 


Byte 3 

Best Products of 1990, 
Award of Merit 


PC World’s 

Best Buys in 
Windows Hardware 
Optimal Workstation 


Here’s what the experts are saying 
about the hottest high performance 
graphics board available- 
the Hercules Graphics Station Card”'! 

‘At $1»024, the Hercules Graphics 
Station Card is state of the art at 
an exceptional price.” 

InfoWorld, Heretdes' 3^010 Graphics Board 
is State of the Art, Eric Arni^er, Sept 3,1990 


. 1024 X 768 non-interlaced 256 colour 
mode is the only way Windows should 
ever be run.” 

Personal. Computer World, Guy Swarbrink Rirrmj.lj>.R 
Graphics Station Card, June 1990 , 


•*lf you do a lot of diflerent kinds of ^phics 
but don’t want to spend too much, the 
Graphics Station Card is for you. 

Highly recommended.” 

CADalyst Ralph Grahowsid, Auffust 1990 


For Windows, CAD, DTP 
and Color! 

• up to i()24 X 768 resolution 

• 8,16,21 bit color* 

• TI 34010 processor-OOMHz 

• Ituilt-in VGA for computibillt} 

• 1 megabyte VRAM 

• Z megstbvtes DRAM 
i*!-Klel Glll024-e2) 

• Includes TKiA 2.tt. Microsoft 
Windows 3.0 (256 colors; and 
AlJl 4.0 4.1 drivers 


“The Hercules Graphics Station Card combines 
an extraordinary set of features designed to handle 
your most... well,.. Herculean graphics tasks.” 

PC Magazine, Tbm Unger, Best of1990, January 15,1991 


. . Hercules will have proved, t\rice, that you 

don’t have to be IBM to set standards.” 

Personed Cmputer World, Guy Swarbrick, Hercules Graphics 
Station Card, Jum 1996 , UK 


Tb find out where you can buy your 
Hercules Graphics Station Card, 
call 800 532-0600, ext. 745. 


© Copyright WS)1. HEroulesi Ghnputer T^ichnology, Parker Street, Berkeley, CA 94710. Hercules and Hercules Graphics Station Card are trademarks of 

llercul ea Compu terTbchPolcigy^Inc, M other product names are trademarks of tdieirre^pectiye owners, who are not associat ed with Hercules. *24-bit color supported 
rpduy by Tempm fium MuthewUcIt; Hercu^ Art Depi., Autodesk 3D $tudio, AutoGAJ) Rel. Ih Auto Shade and Autodesk 3D Studio require GB1024t2 model 

Circle 131 Inquiry Cord . 









NEWS 


HARDWARE • SYSTEMS 



CardinaVs PC10-3S6SX 
needs only a single cord 


to power up. 

A Compact PC with Built-in Features 

A plug“and-play, fully integrated personal computer has 
been introduced by Cardinal Technologies. The 20-MHz 
PC 10 386SX has a 12-inch VGA monitor, 1 MB of RAM 
(expandable to 8 MB), and EMS 4.0 support. Besides one 
parallel port, two serial ports, and a mouse port, the system 
has two ISA-compatible expansion slots. It comes with the 
DR DOS 5.0 operating system, a graphical user interface, 
built-in VGA graphics, and a 3-inch floppy disk drive. 
Price: $999; with 40-MB hard disk drive, $1399. 

Contact: Cardinal Technologies, Inc., 1827 Freedom Rd., 
Lancaster, PA 17601, (800) 233-0187 or (717) 293-3000. 
Circle 1291 on Inquiry Cord. 


Four Notebooks 
to Take Note Of 

Astarte, Austin, and AST 
have recently introduced 
notebook computers that 
deserve a serious look. 

A starte’s 3S6SX Quest 
features integrated tele¬ 
communications, including 
a built-in phone, voice 
record/playback, and si¬ 
multaneous two-line fax/mo¬ 
dem capabilities. Quest’s 
standard configuration in¬ 
cludes Keymouse (an inte¬ 
grated pointing device), the 
ability to use standard C 
batteries in addition to its 
nickel-cadmium battery 
pack, and a SCSI port 
interface. 

The system comes with 2 
MB of RAM, a20MB hard 
disk drive, a 3!^-inch flop¬ 
py disk drive, a parallel port, 
a serial port, and a VGA 
backlit screen. 

Price: $3950. 

Contact: Astarte Computer 
Systems, Inc., 1035 Pearl 
St., Fifth Floor, Boulder, 

CO 80302, (303) 449-9970; 
fax (303)449-2773. 

Circle 1287 
on Inquiry Cord. 

he 386/SX-20 and 
286/12 systems from 
Austin both have a 3*^-inch 
floppy disk drive and a 
20-MB hard disk drive in a 
2-iiich-thick chassis. The 
386/SX-20 has 2 MB of 
RAM (expandable to 4 MB), 
and the 286/12 has I MB of 
RAM (expandable to 3 MB). 
Both computers have a 10- 
inch diagonal backlit LCD 
VGA screen, a VGA moni¬ 
tor port, a printer port, two 
serial ports, and a modem/ 
fax slot. Included with both 
machines are suspend/re¬ 
sume and sleep modes, a vid¬ 
eo/audio low-battery indi¬ 
cator, and an AC adapter. 
Price: 386/SX-20, $2690; 
286/12, $1890. 

Contact: Austin Computer 
Systems, 10300 Metric 
Blvd., Austin, TX 78758, 


(512) 339-7932; fax (512) 
454-1357. 

Circle 1288 
f>n Inquiry Card. 

A ST's Premium Exec 
386SX/20 features 2 
MB of RAM (expandable to 
8 MB), VGA capability, a 


3 -inch floppy disk drive, 
one serial port, one parallel 
port, and support for an 
80387SX numeric copro¬ 
cessor. The Model 23V has 
a 20-MB hard disk drive, and 
the Model 43V has a 40- 
MB hard disk drive. The 
backlit film supertwist 
LCD provides a black-on- 


white or white-on-black 
image. The Premium Exec 
runs on nickel-cadmium 
batteries. It also has a system 
backup battery and a built- 
in temperature monitor. 
Price: Model 23V, $2995; 
Model 43V, $3395. 

Contact: AST Research, 
Inc., 16215 Alton Pkwy., 
P.O. Box 19658, Irvine, 

CA 92713, (714) 727-4141; 
fax (714) 727-9355. 

Circle 1289 
on Inquiry Cord. 


Modularity in an 
EISA Portable PC 

T he Dolch-P.A.C. 486- 
33E EISA-based porta¬ 
ble computer runs at 33 
MHz with 32-bit bus channel 
and bus-master capability. 
The portable is modularJy 
expandable via four inter¬ 
nal slots. The Back-P.A.C. 
expansion chassis is avail¬ 
able if you need additional 
expansion. 

The P.A.C.486-33E has 
a high-contrast electrolumi¬ 
nescent yellow-on-gray dis¬ 
play* Its two VGA-compatible 
display options—VGA red 
plasma and VGA thin-film- 
transistor color—can emu¬ 
late all lower display stan¬ 
dards. The video systems 
can drive external color 
monitors while providing 
an image on its internal 
screen. 

The P.A.C. 486-33E has 
2 MB of RAM (expandable 
to 32 MB),a 100-MB hard 
disk drive, and a 5^4- or 3^^- 
inch floppy disk drive* 

Price: Basic configuration, 
$15,995. 

Contact: Dolch Computer 
Systems, 372 Turquoise St,, 
Milpitas, CA 95035, (800) 
538-7506, (800) 233-2077 in 
California, or (408) 957- 
6575; fax (408) 263-6305* 
Circl«1290 
on Inquiry Cord. 
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Chinon *s DS-3000 color scanner also scans 3-D objects. 


Scan in Color Under Windows 3.0 

The PC-compatible DS-3000 desktop color scanner from 
Chinon America runs under Windows 3.0. It can scan full- 
color images and 3-D objects in 4096 colors or 256 gray 
levels. The scanner comes with a color converter, Colorset 
scanning software, a scanner cable, and an AC adapter. 
Price: $995; color add-on package for black-and-white 
scanners, $395, 

Contact: Chinon America, Inc., 660 Maple Ave., Tor¬ 
rance, CA 90503, (213) 533-0274; fax (213) 533-1727. 

Circle 1296 on Inquiry Card. 


PostScript 
Printing Paradise 

Three printers provide a 
range of Adobe PostScript 
printing capability. 

T he JetScript-CX laser 
printer from the Printer 
Works uses QMS’s Jet- 
Script controller card and 
Canon’s LPB-CX engine. 
Designed to work with PCs, 
the printer includes 3 MB 
of RAM, a Motorola 68000 
16-MHz processor, and an 
Adobe PostScript interpreter 
with 35 scalable fonts. 

The JetScript-CX runs 
under DOS, Windows 3.0, 
and Novell NetWare. It also 
supports any application that 
can print to an Apple Laser¬ 
Writer Plus. 

Price: $995 with a refur¬ 
bished engine; $1295 with a 
new engine. 

Contact: The Printer 
Works, 3481 Arden Rd., 
Hayward, CA 94545, (800) 
235-6116, (800) 225-6116 
in California, or (415) 
887-6116. 

Circle 1292 
on Inquiry Card. 

A multiuser laser printer 
from Dataproducts, the 
LZR 660 incorporates Post¬ 
Script Level 2 software and 
a Weitek RISC processor. 
The printer provides forms 
handling, graphical pattern 
support, and new halftoning 
algorithms. 

The LZR 660 prints 6 
pages per minute and mea¬ 
sures 1square feet. With 
a duty cycle of 3000 pages 
per month, the LZR 660 
has interfaces for Apple- 
Talk/RS-422, RS-232C, 
and Centronics. Its SCSI port 
supports an q)tional exter¬ 
nal hard disk drive. 

Price: $2995. 

Contact: Dataproducts 
Corp., 6200 Canoga Ave., 
Woodland Hills, CA 
91367, (800) 624-8999 
or (818) 887-8000; fax 


(818)716-6486. 

CircU 1293 
on Inquiry Card. 


F rom Seiko Instruments 
comes the 300-dpi Co- 
lorPoint PS for PCs, Macs, 
or Unix systems. This Post¬ 
Script-compatible color 
printer uses an Intel 80960 
RISC microprocessor and 
prints in up to four colors. 

The ColorPoint PS prints 
images of 8.53 by 13 inches 
and 11.73 by 17.12 inches 
to provide full-page bleeds 


on standard and tabloid-size 
paper. The printer’s Plug n’ 
Play Plus feature automati¬ 
cally scans four of its five 
communication ports and 
begins printing the first 
available data. 

Price: Model 4 (letter size), 
$6999; Model 14 (tabloid 
size), $9999. 

Contact: Seiko Instru¬ 
ments USA, Inc., 1130 Ring- 
wood Court, San Jose, CA 
95131,(408) 922-5800; fax 
(408) 922-5840. 

CircU 1294 
on Inquiry Card. 


Signs from a 
Desktop Plotter 

S ketchMate, a desktop 
plotter that you can con¬ 
vert into a sign-making ma¬ 
chine, operates with PC 
Hewlett-Packard Graphics 
Language-compatible soft¬ 
ware programs. In addition 
to sign making, the machine 
supports CAD, business 
presentation, graphic de¬ 
sign, and training appli¬ 
cations. 

As a plotter, SketchMate 
supports eight broad- or thin- 
tipped pens in a choice of 
32 colors. It uses a variety of 
media, including multipur¬ 
pose bond paper and matte 
film. As a sign maker, the 
machine lets you create 
signs, labels, and logos 
with a cutting pen that cuts 
through vinyl or flock. 

Price: $695. 

Contact: Roland Digital 
Group, 1961 McGawAve., 
Irvine, CA 92714, (714) 
975-0560; fax (714) 
975-0569. 

CircU1295 
on Inquiry Card. 



SketchMate, more than 
a desktop plotter, converts 
easily into a sign-making 
machine. 
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A Convertible Controller from DPT 


The SmartCache Plus cache-convertible controller’s modu¬ 
larity lets it grow to fit your needs. From Distributed Pro¬ 
cessing Technology, the basic ISA or EISA card offers bus 
mastering with full SCSI disk and device compatibility. 
Using DPT emulation technology, the controller works 
under all PC operating systems. Add-on modules include a 
cache module with an initial 512K bytes of cache RAM, 2- 
MB and 4-MB memory modules, and a mirroring module. 
A 4-MB expansion card is also available. The controller 
uses a 68000 CPU, a 16-bit SCSI protocol controller chip, 
and DPT custom application-specific IC chips. 

Price: $595 and up. 

Contact: Distributed Processing Technology, 140 Candace 
Dr., Maitland, FL 32751, (407) 830-5522; fax (407) 260- 


Speed In a 

Single-Board 

Computer 

S ilicon Composers is of¬ 
fering a single-board 
computer with a program 
execution speed of from 10 
to 15 MIPS at 8 MHz (with 
burst speeds of between 50 
and 60 MIPS) for stand¬ 
alone operation or embedded 
systems control. Designed 
at Johns Hopkins Univer¬ 
sity’s Applied Physics Lab, 
the SC/FOX SBC32 is based 
on the SC32 Stack Chip 
CMOS microprocessor. 

The SBC32 uses the 
SC/Forth32 interactive lan¬ 
guage and includes a 
56,000-bps RS-232C serial 
port, a reset switch, 128K 
bytes of shadow RAM, and 
64K bytes of zero-wait-state 
static RAM (expandable to 
512K bytes at 10 or 12 
MHz). Included with the 
board are SC/Forth32, an 
MS-DOS shell editor, and an 
MS-DOS I/O utility. 

Price: 8-MHz system: in¬ 
troductory price until May 30 
for BYTE readers, $995; 
thereafter, $1495. 

Contact: Silicon Compos¬ 
ers, Inc., 208 California 
Ave., Palo Alto. CA 94306, 
(415) 322-8763. 

CircU 1297 


5366. 

Circle 1301 on Inquiry Card. 


A Colorful Board 

T he RVGA III adapter 
from Appian Technol¬ 
ogy uses a Tseng Labs 
ET4000 graphics controller 


and provides a 70-Hz re¬ 
fresh rate. The board, part of 
Appian’s Renaissance line, 
is register-level compatible 
with VGA, EGA, CGA, 
MDA, and Hercules video 
graphics standards. 

Configured with from 
512K bytes to 1 MB of 
DRAM, the RVGA III dis¬ 
plays up to 1024- by 768- 
pixel noninterlaced resolu¬ 
tion. It supports 16 or 256 
simultaneous colors or 
shades of gray from a palette 
of 256,000 colors and in¬ 
cludes an IBM VGA bidirec¬ 
tional feature connector. 
Price: $349. 

Contact: Appian Technol¬ 
ogy, Inc., Cedar Park, 2265 
116th Ave. NE, Bellevue, 

WA 98004, (206) 646-0710; 
fax (206) 462-5640. 

CircU 1298 
on Inquiry Card. 


Newer (and 
Faster) SIMMs 

N ewer Technology’s 16- 
MB composite single in¬ 
line memory modules use 
70-ns RAM for quick data 
access. The units, which 
have the industry-standard 
30-pin construction, appear 
to the operating system as 
true 16-MB increments to 
ensure compatibility. Avail¬ 
able for PCs and Macs, the 
SIMMs are useful for mem¬ 
ory-intensive applications 
such as graphics imaging and 
multiuser systems. 

Price: $1950. 

Contact: Newer Technol¬ 
ogy, 7803 East Osie, Suite 
105, Wichita, KS 67207, 
(316) 685-4904. 

Circle 1299 
on Inquiry Card. 

Get the Big 
Picture on Your 
Mac Classic 

A clip-on video board 
that provides large- 
screen viewing for the Mac 
Classic is available from Mir¬ 
ror Technologies. The 
board, which supports Mir¬ 
ror’s PixelView single- or 
dual-page monochrome dis¬ 
plays, attaches to the 68000 
processor on the Classic’s 
motherboard. The cables 
from the board exit through 
the Classic’s security port. 

The board is packaged 
with PixelView I, a 15-inch 
monitor with a 75-Hz re¬ 
fresh rate, or with PixelView 
II, a 19-inch monitor with a 
WYSIWYG display and 78- 
Hz refresh rate. Both sys¬ 
tems include Mirror’s Desk¬ 
top Designer utility. 

Price: PixelView I, $567; 
PixelView II, $897. 

Contact: Mirror Technol¬ 
ogies, 2644 Patton Rd., 
Roseville, MN 55113, 

(612) 633-4450; fax (612) 
633-3136. 

CircU 1300 
on Inquiry Card. 


on Inquiry Card. 



The SC/FOX SBC32 computer uses the SC32 Stack Chip 
microprocessor, which executes the Forth language in silicon. 
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db VISTA III for Windows 3.0™ 


Tht DBMS That 

Op^ns Windows' 



MfCROSCFT. 

WtNDCWS,. 



^ I Get High Performance 
:^\ Under Microsoft 
Windows 3.0™ With 
db VISTA m DBMS. 


Develop Windows applications 
that are better, faster, and more 
profitable. db_VISTAIII 
combines speed, flexibility, and 
productivity into one DBMS tool 
for C and Windows programmers. 
Add db_VISTA Hi's high-speed 
SQL retrieviil to your application 
and watch your users enjoy power 
they've never experienced before. 


Built For Windows. 

db_VISTA m for Windows 3.0 
follows all of the Microsoft 


db_VISTAm 

Database Management System 


guidelines for memory use. 
Dynamic linked libraries (DLL), 
multi-tasking, and multi-user 
environments are aU supported. 
For even faster development, use 
db_VISTA in with products like 
ToolBook®, Windowcraft®, or 
Actof®. 

No Other DBMS Opens 
Windows Like db VISTA ID! 

• Speed. Benchmarks show 
db_VISTA m significantly 
outperforms any DBMS under 
Windows. 

• No Royalties. Increase your 
profits; decrease your overhead. 

■ C Source Code Available. 

For total programming flexibility. 

• Portability. db_VISTAIII 
supports most environments. 


r 


special $195 Developer's Edition 

For a limited lime only, you can get 
our db_VlSTA database engine for 
Wi n dows for only $195. CM today 
and ask about our Developer’s Edition 
and experience how db_VISTA III 
can open Windows for you. 

Developer license only; not for distribution. 


Call 1-800-db-RAIMA 

(1-800-327-2462) 

In Washington State call: (206) 747-5570 
Ask for extension 115. 


Full Raima Support Services- 
Including IFaining. Develop 
your applications even faster with 
Raima Training Classes: 


March 18-22,1991 
April 10-11,1991 
April 15-19,1991 
April 22-26,1991 
April 22-26,1991 


- Bellevue, WA 

- United Kingdom 

- Australia 

- Atlanta, GA 

- Singapore 


Specifications: Single & multi-user. Automatie recoveiy. Aulomatlc lefcr^tlal integrity. Kelt^ional and networit 
data models supponed. Relational SQL qaeiy and report writer. Convf^cte icvisioa capability. C sotince code is available. 
No royalties. Supports^ MS Wintkiws, MS-DOS, OS/2, VMS, UNIX, BSD. QNX, SunOS, Maciniosli. 




RAIMA 

CDRPOR ATIQN 


TM 


Raima Corporation 3245 I46lh Place Bellevue, WA 98007 USA (206)747-5570 Fax: (206)747-1991 Telex: 6503018237 MCI UW 

liilernafinniii DisitrtlHitaTs: AinitralLi: 61 2 419 7177 Austria: 43 72 43 SIS6I 32 2 734^18 Brazil: 55 11 £29 368? Centra America: 506 28 07 64 Denmark: 45 42 £87249 Ftnland: 35S 042 051 

France; 33 146092784 Italy: 39 45 584711 Japan: 81 3 £65 2140 Mexico: 52 S3 49 53 00 The Netherlands: 31 2503 26312 Norway; 47 244 £855 Singapore: 65 29B 230® Sweden; 46131 ] 158£ Swttocriand: 
41 64 517475 Taiwan: 8R6 2 552 3277 Tprkey: 90 1152 0516 United Kingdom: 44 W2 500919 Uragrtay; 59® 2910959 USSR; Q1 22 35 99 07; R! 2 292 7210; 0142 437952 West fiermany; 49 7022 34077 

Cfifiyrifihi Wf Wffjjiin Aii Tifchm rr-irrvrfl. if TTgixtr/ifii m thr V.y. uwf Tmtirmarit Wjndnwx J.P, nmi Artrir otv im4etmrif fif ttmir irjgwrfvf 
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Power Without 
Interruption 

V IP PowerSave 500 Pius 
from ITT PowerSystems 
is an uninterruptible power 
supply for 386 and 486 sys¬ 
tems operating under most 
expanded and extended mem¬ 
ory modes. It is a more 
powerful version of the VIP 
PowerSave 500^ which the 
company has reduced in 
price. 

When a power interrup¬ 
tion occurs, PowerSave 500 
Plus immediately provides 
backup power, automatically 
saves a complete image of 
the PC state to disk, and 
shuts down the entire sys¬ 
tem. After power is restored, 
the device automatically re¬ 
stores the computer’s state. 
Price: VIP PowerSave 500 
Plus, $299; VIP PowerSave 
500,$249. 

Contact; ITT PowerSys¬ 
tems Corp., 3400 East Bri¬ 
tannia Dr., Tucson, AZ 
85706, (602) 889T600. 

Cird«U02 
on Inquiry Cord. 



Grab a Video 
Frame Where 
You Find It 


A portable video frame 
grabber is available 
from Portable Technol¬ 
ogies. The battery-powered 
PFG-1 can digitize and 
store a video frame in 
second. 

The PFG-1 provides an 
image with a resolution of 
320 by 200 pixels with 64 
levels of gray. U can grab 


frames without being con¬ 
nected to a computer and 
transfer a stored image to 
any computer that has an RS- 
232C serial interface. You 
can adjust the image dis¬ 
played on-screen for bright¬ 
ness and contrast and print it 
directly to Hewlett-Packard 
LaserJet II and compatible 
printers. It operates on a 
9-V lithium battery. 

Price; $269. 

Contact: Portable Technol¬ 
ogies, P.O. Box 20763, Cas¬ 
tro Valley, CA 94546, 

(415) 537-4954. 

Circle 1303 
ofi Inquiry Card* 


View VGA Color 
^Through Optically 
Coated Glass 

F ellowes has an optical¬ 
ly coated glass antiglare 
filter for use with high-res- 
olution VGA color monitors. 
The optical coating, which 
is on both sides of the filter, 
reduces glare from the ter¬ 
minal and from surrounding 
lights, while increasing the 
contrast of the monitor. You 
attach the antiglare screen 


to the top of the terminal 
with clips that you secure 
with Velcro. 

Price; $59.95. 

Contact: Fellowes Manu¬ 
facturing Co., 1789 Nor¬ 
wood Ave., Itasca, IL 
60173, (708) 893-1600. 
CirdalSOA 
on Inquiry Card. 


An Expandable 
Population 
of Fonts 

T ype City from Bit- 
stream offers expand¬ 
ability in a cartridge. In ad¬ 
dition to an expandable-base 
cartridge, the Type City 
system includes low-cost add- 
on fonts and screen fonts 
for Windows users. The car¬ 
tridge comes with 1 MB of 
text and display fonts on 
the base. 

To expand Type City, 
you insert credit-card-size 
fonts into slots on the side 
of the cartridge. You can cus¬ 
tomize the cartridge with 
typefaces of your choice, in¬ 
cluding logos, symbols, and 
signatures. 

Type City runs on all 
Hewlett-Packard LaserJet 
Series II and III printers 
and full cartridge compat¬ 
ibles. It requires a PC with 
a minimum of 512K bytes of 


RAM* A starter kit in¬ 
cludes the base cartridge, a 
Deli add-on card, screen 
fronts, and a template book. 
Price: Starter kit, $379; 
add-on cards, $99 and $129, 
Contact; Bitstream, Inc., 
215 First St., Cambridge, 
MA 02142, (617) 497- 
6222; fax (617) 868-0784. 
Circt«1305 
an Inquiry Card* 


Computer 
on a Stick 

T he Datastick One per¬ 
sonal controner lets you 
do computer work in places 
a portable PC wouldn’t dare 
to go. Just by 1 inch, 
this programmable computer 
uses add-on modules to 
control or measure a variety 
of environments. 

After you have attached 
the appropriate modules to 
the Datastick, you run the 
Datastick Connection soft¬ 
ware on your PC with the 
Datastick connected to your 
PC’s serial port. Discon¬ 
necting the Datastick triggers 
it to function as pro¬ 
grammed. Datastick applica¬ 
tions include bar code read¬ 
ing, light-level control, 
atmospheric reading, ma¬ 
chine diagnosis, and accel¬ 
eration reading. The Data¬ 
stick executes programs 
while it’s connected or dis¬ 
connected from your com¬ 
puter. When you reconnect 
the Datastick to your PC, the 
collected data is transferred 
and is ready for direct field 
analysis. 

Price: $245. 

Contact; Langley Auto- 
systems, P.O. Box 64591, 
Sunnyvale, CA 94086, 

(408) 773-8368. 

Circift 1306 
on Inquiry Card. 
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Just Add Open desktop. 


T ake a look at the vast majority of graphical workstations 
developed over the past decade and you’ll see something 
they all have in common; 

An integrated UNIX® System environment. 

Now take a look at the vast majority of businesses that have put 
computing power directly onto their office desktops over the 
past decade, and you'll see something tliey all have in common: 

Industry-standard personal computers, 

I t doesn't take a computer to forecast the platform that’s going 
to put graphical workstations on the vast majority of business 
and engineering desktops in the nm decade: 

An integrated UNIX System environment for industry-standard 
personal computers. 

And that’s what Open Desktop'" is all about. 

O pen Desktop is the complete graphical operating system 
that’s built on the most popular UNIX System platform of 
all time—SCO™. And it lets you create your own networked, 
icon-driven workstation environment using the industry- 
standard 386 or 486 computers and peripherals of your choice. 


I n a single, easy-to-use, fully supported—and completely 
integrated—pack^e. Open Desktop delivers: 

• the full 32-bil, multitasking computing power of SCO UNIX 
System V/386 

• compliance with POSIX" and X/Open* standards 

• an OSF/Motif-based, Presentation Manager-compatible, 
graphical user interface 

• distributed SQL database management services 

• compatibility with existing DOS, XENIX®, and UNIX System 
applications and data files 

* NFS’", TCP/IP, and LAN Manager networking facilities 

And all at an unbelievably affordable price, 

D iscover the complete graphical operating system that 
leading companies worldwide are choosing as their devel¬ 
opment platform for the ’90s—and using to turn their 386 and 
486 PCs into instant workstations today. 

Open Desktop from SCO. 


□ 


OPEN 
.DESKTOP. 

The Comidde (Irafihical 


SEE US AT 
CEBIT 

HANNOVER, GERMANY 
STAND ElO, HALL 3 


SCOM 

THE SANTA CRL7Z OTERATION 


¥ot more informatioa, call SCO today and ask for ot. S4O0 


(800) SCO-UNIX (726-8649) (408) 425-7222 FAX: (408) 458-4227 E-MAa:... !uunet!sco!infi) iiifo@sco.COM 

the SCO logo, Open Oeskoiji. and Ihr Open OHktnp air Iradmurks of Tnr SinU CriB Oprritkm, Irc UNIX b a rTj;b4rmj Irakaiaitti id AT&T in thfUSAand lahcrCiHMilnii. POSUK Katndcniark^dTfirlnsEhiJkJif Pleclrka l and EtrCinaikii EnfrireTF^ CI KIilig X/OpePtS 4 
rrgblrmt Iradnnirk of X TUpfn (tnnpajiy liid. OCil'r hfanlFls a iradeoiark nf llw Op4:n Sattwin: FouiulaUiHi, lioc. XENIX is a reglsien.fi [cademailt nf HIcnisfif) C.or|Ki«lhiii. NFS Is i IradeHurk uf Sim MHrosymens, liw It1/tt9 

WIOlWTtxi.'iatKiaiwiir OpenuPm, Ibc. AI I MigbirS TtirSinw Cr b/, (HiwiHiini. ItK,. ttM iJiriimS swi, Pu M l9ou, Ssiiu tfnx. IWA Ttn;Ji«iw<>iu (ifiefaiiMai, ud . Omdey ixntre. HjUkniUnr.nwfardli’l}! HrN.rifMtKrttaJB, e44 (iWJ.3aiti.344. 

FAS- -H4tfl)SJ,3HPTMI,TE10:9r.3T2Si:4JUW(i 


Cirrlaa ah Inniiirv Cnrrl 




















TlieNewZEOS 

N3w’3868X0*52295! 







Notebook. 

’2860nlyW5! 


"A NEW KING OF THE HILL"—PC MAGAZINE 


iagazim. 


PC MAGAZINE SAID IT BEST. 

“Ln the unending battle to become 
the most functional notebodk for the most 
attractive price, there’s a new king of the 
hill—the Zeos Notebook.. 1' PCmt 
What did they like most? 

Everything. As they said, the Zeos Note¬ 
book “offers a top notch combination of 
power, wei^t, features and price..In 
short everythin you’ie gang to appreciate in 
your new ZEOS notebodc 
INCREDIBLE DESKTOP 
FEATURES IN A 
NOTEBOOK. 

Pick your power. 

Choose our ’286 version 
or go for the incredible new 
ZEOS '386SX version. 

Combine that with our 
h^ speed hard disk, built 
in L44MB floppy drive, 

VGA and more—you’ve 
got the greatest notebook 
goirg at any price! 

Look closely at the 
details. Like our crisp 
10" VGA display. Ine ultimate in spar- 
klirg darity featii^ advanced fluorescent 
baddighting for vivid VGA graphics. And 
then the drives. 

Two drives are better than one! First, 



in an industry standard L44 Megabide, 
3.5 inch floppy as well. And we doni stop 
there. 

DETAILS MAKE THE DIFFERENCE! 

For instance, the battery system of your 
new notebook is the most advanced on 
the market. You can quick charge, or trickle 
charge, any time your system is plugged 
in. Or, you can use the optional charging 
stand if you wish. 

EifliCT way, you’re sure to appreciate our 
li^ weight snap-in, snap-out battery packs. 
They’re so light and easy to use, you can 
easily take an extra one with you on those 


leally loog tr^ PIik, you can even more 
life out of a sin^e charge by using our pro- 
granmable power manggement sjStem. Hour 
upon hour of Notebook computing power! 
CONNECTIVITY TOO! 

Your new ZEOS notebcxik is a great con¬ 
nectivity tool! Usirg our optional built-in 
2400 baud MNP Class 5 modem, connec¬ 
tivity buffs will find themselves logging on 
at every turn. 

And speakirg of connec¬ 
tivity we’ve kept the I/O 
easy to use too. Because 
unliki many of the others, 
your new ZEOS notebook 
has the same industry 
standanl port connectors 
you’ll find on your larger 
desktop system. Serial and 
I^rallel ports; even an ex¬ 
ternal VGA connector. 
Completely compatible! 
ZEOS 24 HOUR A DAY 
SUPPORT. 

Don’t forget your new 
ZEOS notebook is backed 
by the best Technical and Sales support 
in the industry, 24 Hours a Day We’re 
always here to help, any time of the day or 
night. And we don’t stop there either. 

Your new notebook is also backed by 
our 30 Day Absolute Satisfaction Money 
Back GuaiWitee and One Full Year Limit^ 
Warranty. You’re going to be very satisfied. 
We don’t just say it. We guarantee it. 

ORDER YOUR OWN 
ZEOS NOTEBOOK NOW! 

You can order your new ZEOS notebook 
right now. Simply pick up the phone and 
give us a call now at 800-423-5891. At last, 
a full featured notebook that lets you com¬ 
pute anywhere. You’re going to love it. 
That’s a guarantee! 

ORDER NOW TOLL FREE: 

800 - 423-5891 


Plircliasc Chtfcts fitun Port Line 1000 oompaiiies, Govemments and institutkms subject to approval Le^ing PruKianis are awlabJe. All prices and 
apecificatrans ate subject to charyfe without notice Please call lo confirm pridt^g, spedhcatioris and warranty details, niu fullctwing ate tradwnaite 
of thdr reapeclivr conipanLeii; ZlSDS (ZEOS Intematiofial, Ltd.k 286 fIntel Corpoiaition). €l 1991, ZEOS International, Ltd., S30 Sfli Avenue, K.W., 
St, F^uL MN 55112 USA. ZEOS is a publidy traded company f NASDAQ symbciL ZEOS). 


NOW. YOUR 
COMPLETE '286 
NOTEBOOK! VGA, 
20MB HARD DRIVE, 
1.44MB FLOPPY AND 
MORE. LIGHT AND 
LOADED! INCREDIBLE. 

ONLY $1995! 

386SX ONLY $22951 

Genuine Intel 60286 12 
or ^386$X 16. 

1MB DRAM, expandable 
to 3 or 5MB. 

20Me High Speed HDD. 
Built in High Density 3.5 
1.44MB floppy drive. 
High resolution VGA dis 
play. Fluorescent backlit 
640x480, 32 grey scales. 
Bright and clear! 
Removable quick charge 
NiCad battery. Two hour 
plus battery life typical* 
more using Program moble 
Power Management! 
Quick charge or trickle 
charge using included AC 
power adapter. 

Extra battery packs and 
external charging stand 
ovoiloble. 

82 key keyboard. True 
101 key emulation. 
Industry stondord Serial 
and Parallel Ports. 

VGA port for external 
VGA color display. Great 
for demos! 

Total system weight 
under 7 lbs. with battery 
30 Day Absolute 
Satisfaction Money Back 
Guorarttee and ZEOS 
Customer Sotisfoction 
Pockoge. 

One Full Year Limited 
Warranty. 

24 Hour a Day Toll Free 
Technical Support, 365 
Days a Year. 

M ^ , FR “ 



FAX Orders: 612-633 132S 
Minnesota: 612-633^591 
Hearing Impaired (TDD) 
Orders: 800 228 5389 
Outside US and Canada 
612-633-6131 

MasterCard, VISA, Am Exp. 
Z-Card and COD. 

Open 24 Hours a Day* 

365 Days a Year! 
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A Server with Assets 

The ACScript multipurpose server enables HP LaserJet and 
compatible printers to connect directly to LANs. Abo, a 
printer can mix PostScript and PCL printing in a single 

document, merge forms __ 

on-line, provide print 
spooling and storage 
to its hard disk drive, 
and print two-sided 
pages in PostScript, 

Housed in a tower, 
the server comes in 
four configurations. 

The basic unit has 
three input ports, a 
20-MB hard disk 
drive, and 4 MB of 
memory. The top-of- 
the-!ine unit has five 
input ports, 8 MB of 
memory, and an 80- 
MB hard disk drive. 

The 35 internal fonts 
in each configura¬ 
tion match the stan¬ 
dard fonts of the Apple LaserWriter Plus. 

Price: $2795 to $4895. 

Contact: Applied Computer Sciences, Inc., 11711 North- 
creek Pkwy. S, Suite 107, Bothell, WA 98011, (800) 525- 
5512 or (206) 486-2722; fax (206) 485-4776. 

Cirde 13T 1 on Inquiry Cord. 



A Diagnostic 
Cabie Scanner 

A hand-held LAN diag¬ 
nostic tool that runs on a 
single 9-V battery. Quick 
Scanner from Microtest is 
completely menu driven. It 
uses time-domain reflectoni- 
etry as it automatically 
scans the cable to pinpoint 
the location of a problem. 

You don’t need any tech¬ 
nical knowledge or training 
to operate Quick Scanner. 

You simply turn on the unit, 
plug in the LAN cable, and 
press Enter. The scanner dis¬ 
plays the location of the 
fault in normal English. 

Quick Scanner (measur¬ 
ing 7 by 4 by 1 inch and 
weighing 1 pound) comes as 
a kit that includes the scan¬ 
ner, a quick-test plug, and a 
battery. The unit is also able 
to monitor traffic on Ether¬ 
net networks, and adapters 
are available to enable oper¬ 
ation on most twisted-pair 
and coaxial cables. 

Prke: $995. 

Contact: Microtest, Inc., 
3519 East Shea Blvd., Suite 
134, Phoenix, AZ 85028, 
(602) 971-6464; fax (602) 
971-6963. 

Clrclo1307 
on Inquiry Cord. 

Intuitive 

Communications 

Program 

T he first product from a 
new company, Eclin 
Connect l.O brings an easy- 
to-use intuitive communica¬ 
tions program to the casual 
PC user, according to Eclin 
Technology. A combination 
of basic functions for the be¬ 
ginner and advanced capa¬ 
bilities that Eclin says are 
easily learned, the program 
is available at an introductory 
price of $49. Users of Pro- 
comm Pius, Smartcom, 
Crosstalk, Mirror, and PC- 
Talk can purchase Eclin 


Connect for $29 as an 
upgrade. 

Features include point- 
and-shoot menus, mouse 
support, an integrated text 
editor, background file trans¬ 
fers, and a script language 
with a script recorder and de¬ 
bugger. With the text edi¬ 
tor, you can send text directly 
to a remote system or 
printer without first creating 


a disk file. Eclin Connect 
runs entirely in text mode on 
all DOS computers. 

Price: $49; upgrade from 
specified programs, $29. 
Contact: Eclin Technol¬ 
ogy, P.O. Box 2041, Tren¬ 
ton, NJ 08607, (609) 393- 
0577; fax (609) 393-1990. 
Circbiaoa 

on Inquiry Card. 


Link Up Your 
Computer 

A peer-to-peer, entry- 
level network operating 
system called Ready Link is 
available from Compex. 
Geared for small and medi¬ 
um-size businesses, Ready- 
Link is compatible with 
most standard ARCnet, 
Ethernet, and Token Ring 
adapter cards that have a 
Novell NetWare driver. 

Ready Link can support 
from two to 20 users. The 
system is NetBIOS compat¬ 
ible and supports IBM PCs 
and compatibles. 

Price: Software only, $299; 
two-user .starter kit, $499; 
additional users, $99 each. 
Contact: Compex, Inc., 
4055 East La Palma, Unit C, 
Anaheim, CA 92807, (714) 
630-7302; fax (714) 
630-6521. 

Circle 1309 
on inquiry Cord, 


Long-Distance 
Power-Up for 
Your Computer 

T eleSwiich lets you re¬ 
motely power your com¬ 
puter and other electronic 
devices on or off via a tele¬ 
phone or modem. You plug 
your system and peripherals 
into the unit, and it’s ready 
to go at the sound of your 
call. TeleSwitch, which 
uses solid-state surge-clamp¬ 
ing electronic circuitry and 
a time-delay circuit, comes in 
two models: the basic 300 
and the 400, which adds 
Touch-Tone security 
access. 

Price: TeleSwitch 300, 

$299; TeleSwitch 400, $499. 
Contact: EKD Computer 
Corp., 770 Middle Country 
Rd., P.O. Box Y, Selden, 

NY 11784,(800)468-6353 
or (516) 736-0500; fax 
(516) 736-2209. 

ClrcbiaiO 
on Inquiry Card. 
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Here's a chance to buy our ^9 Math Coprocessor 

at no risk whatsoever! It's fully guaranteed 

to at least double the math performance of your software. 


If you want to unlock the full power of your PC, pick up the phone and 
order an AMD 80C287 math coprocessor. Without it. your PC just isn’t 
really complete. You see, our math coprocessor can dramatkaify 
increase the performance of 1-2-3? dBASE® Excel, and hundreds of 
your other favorite business applications! It actually runs calculations 
tm to ten timesfa^er than your PC can mthoul a math coprocessor. 
Which means your graphs will draw incredibly fast and your spreadsheets 
will recalculate at truly blazing speeds. (And that’s just for starters!) 

High speed at a lew pike. 

Don’t think you have to pay over $200 for a math coprocessor. Now you 
can get ours for just $99 when you order direct from AMD! The AMD 
80C287 is lully compatible with your 80286-based PC and the hundreds 
of commercially available software packages written for it. Our 
coprocessor is also compatible with the Intel NMOS 80287. 

lastiMmisasnap. 

The AMD 80C287 plugs easily into a socket that’s already inside your 
80286-based PC. In fact, you can be up and running in just five 
minutes. Simply plug the chip into the socket and watch the dazzling 
improvement in performance! The AMD 80C287 comes with easy-to- 
follow installation instructions, a free utilities disk (which includes 
di^ostics and test software), and free color computer games. 

Advanced Micro Devices, Inc. ^ 

9020-il Capital of Texas Hwy K , Suite 400 
Austin, n 78759W 

Vblume or ifcaler Inquiriesi ^Icome. 1-2-3 is a registered traitoark of Ulus Ucvdopfnent Corporation. 
dBASE is a trademark of Ashton Tate Corpor^ion. Intel is a regisierecf trademark of Intel Coiporation. 
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Our Triple Guonintee 


Guarsmlec #1: If the AMD S0C2R7 doesn 't do everything we promise, or 
if ji^u arc unsaMcd for any reason, return the product within 30 days of 
purdtase and AMD wilt happily refund your money 
Guarantee #2: If your AMD 80C287 Math Djprocessor ever falls to 
perform for any reason, AMD will replace it free of charge, no questions 
asked, limited to two lifetime replacement per persntK 
Guarantee #3: AAfD guarantees Ihat the AMD at)C2a7 is hdly compatible 
with jou r Btl2B6-based hardware a nd software. If you have any 
compadhlliiy problems with the AMD 80(287 during the 
first jear, reluro the product and we will gladly refund the 
purchase price, 



Outside of USA call (512) 345-1728 




Yes. I want lo double or triple the calailation speed of software running on my 
286-based PC. Send me an AMD 80C287 Maili Coprocessor, risk free, for only $99 
plus tax^ shipping and handling. I understand that 1 can return die AMD 80C2a7 for 
a full refund within the hrsl 30 day-s if I am not completely satisfied. 

Vl^nt more infonnation? Call for a free demo disk and literature. 

I«ME_ 

ADDRESS_ 

CimiATF^JP____ 

Visa^t:#_ 

lypeofPC_ 
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More Practical 
Than a Portable 

For multisite computing, the 
Brick offers an alternative to 
the usual trade-offs of 
laptops or multiple PCs. 

Just keep your preferred 
keyboard and full size 
monitor, plus power supply 
at your regular destination 
and carry only the 8 lb. 
Brick In between. You'll 
save half the cost, half the 
weight and all the hassle of 
coordinating files between 
multiple machines. 


*iirk-h wait s m HD 

77ih! Jntivr numiier k ttettm. 


Time to complete PC Mag^zirte's 
full benchmark test set. 



II 1 1 1 ll!l 
















































Fits in half a briefcase, 
leaving room for full-sizecf 
folders, notebooks, etCi 


system, video and hard disk 
benchmarks. 


Massive Hard Disk 


"Recommended." 

Jerry PourmelJe Byte. 1/91. 


The fast VGA graphics 
feature up to 1024 x 768 non 
interlaced resolution with a 
full 1 MB of video memory. 
In fact, the Brick's video 
performance is twice as 


fast as the average of 42 
386SX systems tested to 
date by PC Magazine! 

Surprisingly 

Expandable 

The Brick is 


""A Tote-able 

only about the That Outperforms 
size of a ream the Oeslftops/' 
of copier pc Maqszme 

paper, yet you 9/90. Matt Ross 

can still add 


Brick & Windows 
Hot Special 

It takes more than just 
software and a mouse to 
make a satisfying Windows 
machine. Our Brick 
& Windows Special 
comes with 4 MB of 
RAM (not 2 as others 
provide), Windows 
3,0, DOS, and a 


up to two ISA half cards 
internally, (one card with a 
floppy drive). A docking 


Bricks are available with 
16 or 20 MHz 386SX, 1-8 MB 
of RAM, a fast 44,104 or 212 
MB Conner or Teac IDE hard 
disk, and a 387 coprocessor 
socket. A 2,400 bps Hayes 
compatible modem is 
standard. 


"A whole new slant on 
portable computing... 
exceptionally 
mgenious." 
Portable Office 
12/90. Eric Grevstad 


port allows easy, drop-in 
connection to our Docking 
Terminal, $349, which 
instantly hooks up all 
cables and provides 
another 16-bit 3/4 length 
slot. The "Stretch' 
version of the Brick 
accomodates 
full length 
cards. 


Ijogitech mouse with our 
hot 16 MHz 386SX Brick, 
You also get two award 
winning programs that are 
essential to fulfilling the 
promise of Windows. 
Adobe’s wonderful Type 
Manager (ATM) with 13 
fonts for true WYSIWYG 
display and high quality 
printed documents and 
Quarterdeck’s QEMM 5.1 
memory manager for 
running Windows on a 
network. 


No other 386SX matches 
the Brick’s graphics 
processing power, storage 
capacity, quietness and 
versatility. And while 
others give you Windows, 
give you 
what it takes to 
make Windows 3.0 
really perform. 


$2,495 


Brick & Windows 
Special includes; 

▲ 16 MHz Intel 386SX 
A 4 MB RAM 
A 44 MB 28ms hard disk 
A I U24x 768 VGA adapter 
A 2,400 bps modem 
A 3,5 ’ floppy 
A 16-bit half card exp. slot 
A 1 paraileJ, 2 serial ports 
A Windows ZA) ajid IX)S 
A QEMM 5.1 
A Adobe Type Manager 
A Logitech Mouse 

A All software 
completely set up. 


add $395 
add $993 
add $250 
add $396 


Ready to go. 

Options: 

A 104 MB 
A 212 MB 
A 20 MHz Brick 
A 8 MB RAM 

A 12" mono VGA add $218 
monitor &. 
to I keyboard 

A 14" color VGA 
640 X 480 monitor 
& 101 keyboard 

A Ereight prepaid. 

Save $881 Off 1990 
catalogue prices 
CMer expires 3/31/91 


add $464 


One IntercDiitfnentdi Way, Pe<i&ody^ 
Tel; {508| SlS-7510 Fax: fSOBj 


JVIA 0T960 
535-7512 


CALL TOLL FREE 1 
OR FAX 

1 . 800 - 


Brick i$.p. a great personal computer in 
every respect. It takes up minimal desk 
space, ft"s both rugged and stylish^ 
and it's extremely fast/' 

BiJi Machrone, PC Magazirie, i/9) 
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Step Up to Versatility 

The Everex Siepcube, a 12-slot 486/33 EISA computer sys¬ 
tem, incorporates the Everex Thermal Management Sys- 
tem» which uses two SmartFans to route air through the 
chassis: One fan cools the system board and expansion 
cards^ and the other cools the power supply and drives. De¬ 
signed for use as a file server, multiuser system, or graphics 
workstation, the 12-slot board is expandable (eight-slot 386 
and 486 versions are also available). Removable side panels 
let you access the system without using a screwdriver. The 
cube is stackable, so you can install two systems in a mini¬ 
mum space. Security features include side-panel access 
locks and password protection. 

Price; $9000 to $14,0(X). 

Contact: Everex Systems, Inc., 48431 Milmont Dr,, Fre¬ 
mont, CA 94538, (800) 356-4283 or (415) 498-111L 

Circl# 1316 on Inquiry Card. 


A Full Meal 
for File Sharers 

N exsys Electronics’ 

Soup to Nuts Network 
Bundle contains the hard¬ 
ware and software necessary 
for peer-to-peer file shar¬ 
ing among 10 or more Macs 
and multiple LaserWriters, 
Soup to Nuts consists of 10 
Intellinet connectors and a 
24-node license for Every- 
ware’s allShare 1.1 file 
servers. Each connector is 
compatible with AppleTalk, 
PhoneNet, and Flashtalk and 
includes a 10-foot phone 
cord and a terminating 
resistor. 

Price: $399; $16 per addi¬ 
tional connector if purchased 
within one year of the kit. 
Contact: Nexsys Electron¬ 
ics, 667 Folsom St,, San 
Francisco, CA 94107, 

(800) 541-9981 or (415) 541- 
9980: fax (415) 541-9984. 
Clrela 1312 
on Inquiry Card. 

A Mini 

Transceiver for 

Network 

Connection 

L ancast’s ETP-4310 
Twisted-Pair Mini- 
Transceiver’s seven diag¬ 
nostic LEDs and full trans¬ 
ceiver operation let users 
connect their PCs, servers, 
and workstations into a 
lOBase-T-compliant twisted¬ 
pair Ethernet network. 
Known as a mini-twister, the 
ETP-4310 can detect and 
correct for reversed polarity 
of the receive twisted-pair 
wiring. 

You attach the unit di¬ 
rectly to the standard 15-pin 
AUID connector on your 
computer or terminal equip¬ 
ment. A standard telephone 
connector provides the inter¬ 
face for the twisted-pair 
network wiring. The trans¬ 


ceiver drives the signals to 
any twisted-pair hub device 
that complies with the 
lOBase-T standard. 

The mini-twister in¬ 
cludes switch-selectable sig¬ 
nal-quality error and link 
test functions. These func¬ 
tions let you configure op¬ 
eration for a variety of 


applications. 

Price: $160. 

Contact: Lancast, 10 
Northern Blvd., Unit 5, 
Amherst, NH 03031, (603) 

880- 1833; fax (603) 

881- 9888. 
arcl«1313 

an Inquiry Cord. 


Take RISC with 
Your Controller 

R IO, a RISC-based dis¬ 
tributed I/O controller 
for multiuser PC Unix sys¬ 
tems with up to 512 users, 
permits more than 80 feet 
between the host PC and re¬ 
mote terminal adapters 
when you use conventional 
cabling. With fiber-optic 
cabling, you extend the dis¬ 
tance to about 1 % miles. 

The modular RIO system 
uses Inmos parallel proces¬ 
sors, which allow each RIO 
card to support up to 128 
users. Custom communica¬ 
tion processors by Cirrus 
Logic replace the usual uni¬ 
versal asynchronous receiver/ 
transmitters. The RIO’s re¬ 
configuration software lets 
you move remote terminal 
adapters and their associated 
workgroups without dis¬ 
turbing users on the system. 
Price: 32-port system, 

$3540; 128-port system, 
$12,660. 

Contact: Specialix, Inc., 

985 University Ave,, Suite 
12, Los Gatos, CA 95030, 
(408) 354-4498; fax (408) 
354-7178. 

CirdalSU 
an Inquify Card« 


Communicate 
from Your Poqet 

P oqet Computer has in¬ 
troduced a 2400-bps, 
pocket-size modem for its 
Poqet PC. Measuring 4 by 1 
by 2% inches and weighing 
ounces, the Poqet/ 
WorldPort 2400 operates 
for up to 10 hours on a 9-V 
alkaline battery. 

Price: $345. 

Contact: Poqet Computer 
Corp., 555 North Mary 
Ave., Sunnyvale, CA 
94086, (408) 737-8100; fax 
(408) 739-5589. 

Cirdt 1315 
on Inquify Card. 



The Stepeube features 
tooNess device installation through its access panels. 
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The Carry4 ^000 series crimes complete with 805S6SX/S028&l(y/ 
S(y28&12 microprocessor (Co-Processor optional). I024x 76S 
VGA/MG A & CGA display interface, 1/2/4 MB RAM, one 
! A4 MB FDD or one FDD plus one 40/80 MB HDD, one 8 bit 
expansion SI07', one parallel and two serial I/O ports, and one 
30W auto range switching power adapter all in the traditional 
240mm x 185mm x 45mm f9A'" x7.3"I B") casing of Carry- 
J. Each package includes iw(} minitower stands and a carry hag. 
The 81 key mini keyboard with 101 functions and 9 inch color 
or monochrome VGA monitor are optional 

Other Carry-/ products include the 8000 series XT & AT book-size 
personal ccmiputers and the 6000 series XT' and A 7’ book-size 
LANstalions. All Carry !product lines are bundled with DR DOS 
5.0 



FLYTECH GROUP 


INTERNATIONAL 


Germany 
Hong Kong 
Taiwan 
USA. 


TEL# 69-74BO01. 746453 
TEL# 305-1369 
TEL# 3-7B5S556, 7B2753B 
TEL# 40a-7377373. 7077374 


FAX# 63-749375 
FAX# 79B*B427 
FAX# 2-7352371,7837970 
FAX# 408*7277375 


DISTRISUTORS CcBIT HoUz 5 stand No.: E58 

: mADS . mirxim KUN ruu l fax# 116-^64 2679 • FRANCE: MICTEL# 1^82719/6 FAX# 1-425^5916 • GERMANY; MACROTRON TEL# 89-1208255 FAX# 89-i257 i‘i 
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Xbuild, which includes a WYSIWYG graphical editor^ object 
base, and code generator, was used to build this front end to a 
hotel reservation system. 


Interface Builder 
for OSF/Motif 

Y OU can now extend the 
Xbuild OSF/Motif inter¬ 
face builder by adding your 
own widgets and resources to 
satisfy corporate standards 
and customize applications. 
According to Siemens Nix- 
dor f, interfaces generated 
with Xbuild 1 * 1 are run¬ 
time independent and do not 
require additional run-time 
software libraries or license 
fees. 

Using the WYSIWYG 
editor, you can create inter¬ 
faces that use Motif graphi¬ 
cal objects. A test mode lets 
you test your work at any 
stage in the creation process. 
To make the tool simpler 
for programmers working on 
a specific project, you can 
remove Xbuild widgets that 
do not relate to an appli¬ 
cation. 

Xbuild 1,1 can import 
User Interface Language 
(UIL) code, allowing you to 
use it on an existing pro¬ 
gram. Xbuild generates C 
(ANSI or Kernighan & Rit¬ 
chie) code or OSF UIL 
code. 

The tool runs on Sun-3, 
Sparcstation, 386 SCO/ 

Open Desktop, DEC station 
3100, MIPS, and Siemens 
workstations running Unix 
System V 3.2 or 4.3 with 
OSF/Motif, 

Price: $5000; internal use 
license, $1500; binary li¬ 
cense, $1895, 

Contact: Siemens Nixdorf 
Information Systems, Inc., 
200 Wheeler Rd., Burling¬ 
ton, M A 01803, (617) 273- 
0480; fax (617) 221-0231. 
Cird«1271 
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C Toolbox 
for DOS, Mac, 
and Sun 

A new version of the C 
Programmer’s Toolbox 
adds support for Microsoft 
C 6.0 and Symantec’s Think 
C 4,0. The Toolbox also 
supports ANSI C, Borland 
Turbo C 1 .X/2.X, and Sun’s 
UnixC, 

Version 2.1 of the tool¬ 
box supports Macintosh Pro¬ 
grammers’ Workshop, 

DOS, and Sun Unix develop¬ 
ment environments. CLint, 
a C source code semantic 
checker, now offers ANSI 
function prototype genera¬ 
tion for any C source code 
and the construction of com¬ 
posite include files. New 
filc/function interdependen¬ 
cy reports added to the 
CFlow tool help determine 
the best way to organize a 
program for performance 
and segmented, overlaid, 
and virtual memory architec¬ 
ture considerations, the 
company says. New C Source 
code formatting options in¬ 
clude input and output tab- 
size specification and in¬ 
line formatting. 

Price: $125 to $495. 

Contact: MMC AD Sys¬ 


tems, P.O. Box 360845, Mil¬ 
pitas, CA 95036, (415) 
770-0858; fax (415) 
770-0116, 

Cirdu 1272 
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Add Features 
to Applications 

I f you want to adapt exist¬ 
ing programs to handle 
new features such as secu¬ 
rity, on-line help, or mouse 
support, one way is with a 
new DOS-based memory-res¬ 
ident programming lan¬ 
guage from Portable Com¬ 
puting Systems, Called 
Via, the language supports 
the retrofitting of applica¬ 
tions with features the 
designer left out. 

You can also use the lan¬ 
guage, which the company 
says resembles a combina¬ 
tion of Pascal and BASIC, to 
create access to proprietary 
data files found in third- 
party applications. 

Via requires 50K bytes 
of available RAM on a 
DOS-based system. 

Price: $249. 

Contact: Portable Comput¬ 
ing Systems, Inc., P.O. Box 


870755, Dallas, TX 75287, 
(800) 749-4917 or (214) 380- 
6686; fax (214)380-6184. 

Cird»1273 
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Momentum 
Breaks Down 
the IPC Walls 

M omentum says the 
distributed version of 
XIPC frees you from de¬ 
sign and coding complica¬ 
tions when designing coop¬ 
erative applications that use 
interprocess communica¬ 
tions (IPC) to go beyond the 
**walls" of a single machine 
or operating system. XIPC 
extends the native IPC 
funcEionality of multitasking 
operating systems such as 
Unix, SunOS, OS/2, and 
pVMS without modifying 
the operating system kernel. 
The new version also sup¬ 
ports AIX on the IBM RISC 
System/6000, Ultrix, and 
Windows 3.0. 

XIPC offers a common 
application programming in¬ 
terface in the form of li¬ 
braries and utilities. The 
XIPC model comprises two 
building blocks: tasks, such 
as Unix processes, OS/2 
threads, and DOS/Windows 
programs; and objects, 
such as message queues, 
semaphores, and shared 
memory segments. Tasks 
communicate, synchronize, 
and share data with each 
other using IPC objects, 
whether on one platform or 
over a network, regardless 
of the task’s location on the 
network, the task’s operat¬ 
ing system, or the mix of 
operating systems. 

Price: $4000 and up. 
Contact: Momentum Soft¬ 
ware Corp., 401 South Van 
Brunt St., Englewood, NJ 
07631,(800) 767-1462 or 
(201) 871-0077; fax (201) 
871-0807. 
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The 4167's W MFLDPS performance delivers 3X the speed of the 486! 


The new Weitek 4167 coprocessor outperforms the 486 by 3 to I in numeric processing. Capable of 10 
MFLOPS» the 4167 has sockets in some of the most sophisticated 486 systems on the market, including 
Compaq, Intel, Hewlett-Packard, and Microway. The 4167 is object-code compatible with the WEITEK 3167 
FPU and Microway's mW3167-PS add-in card for the MicroChannel—offering easy access to a broad base of 
existing CAD/CAM, scientific and engineering applications like Mathematica, CADKEY, HOOPS and 
Microway's NDP compilers, And look for 4167 support on upcoming products from Autodesk! 


Number Smasher-486 converts 

your old AT or 386 into a powerful 486 
workstation. In a review of 25 MHe 486 
motherboards, Mike George of Personal 
Wbr/cstatmn magazine wrote, ''Microway’s 
Number Smasher-486 gives you top 486 
numeric performance for the best 
price.,.Number Smasher's numeric perfor¬ 
mance exceeds that of all 25 MHz 486 
systems weVe tested to date/' Running the 
Microway Benchmark Suite, the 
4167-equipped Number Smasher-486 achieves 
1L9 MegaWhetstones. The board features a 

Burst Bus^^ memory interface that makes it stand out in numeric 
problems that involve large arrays. Burst cycle response in a 486 
system is much more important than second level caches, which 

are usually too small to be of any use on the 
megabyte arrays found in real world 
problems. 




The ideal solution for numerically or I/O 
intensive applications is Microway’s new 
Number Smasher-486/33T workstation. Two 
configurations are available, each incor¬ 
porating state-of-the-art power and cooling 
with 300 to 600 megabyte drives. 


For more information, please call 508-746-7341. 


Micmwav 




The World Leader in PC Numerics 


Corporate Headquarters, Research Park, Box 79, Kingston, MA 02364 
TEL. 508-746-7341 • FAX 508-746-4678 

U.K. - 32 High St., Kingston-Upon-Thames, 081-541-5466 • Italy 02-74.90.749 


NDP Fortran-486, NDP 
0486 and NDP C++ are 

your keys to unlocking the power 
of the 4167, Each compiler 
generates globally optimized, main¬ 
frame quality code and has special 
features that take advantage of the 
4167, such as register caching, loop 
unrolling and automatic inlining of 
small procedures. These optimiza¬ 
tions are handed off to a code 
generator that is tuned for the 
4167, and takes advantage of its ad¬ 
vanced instructions like multiply 
accumulate. In addition, the 486 
versions of NDP Fortran, C++ and 
C properly sequence 486 and 4167 
instructions so that the 486's 
prefetch queue has time to 
"breathe/' NDP compilers are also 
available for the 386SX, 386 and 
i860 under DOS, UNIX, XENIX 
and SunOS. Thousands of 
Microway's satisfied customers have 
discovered that you can't buy a bet¬ 
ter scientific Fortran or C compiler. 
And our technical support is the 
best in the industry. 


NDP04m 
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operate your own BBS 

with the world*s most popular, expandable, flexible 


Multi-User Online Bulletin Board System 



If you need multi-modem hardware: 


The Major BBS® 
starter system: 

A complete BBS software package for your 
PC, PS/2, XT, AT, 386, 486, or compatible. 
Includes electronic mail with binary and 
ASCII file “aUachmetits", SIG conferencing 
or “forum” areas with configurable security 
level access control, lUe up load/d ownJoad, 
message keyword searching, “quickscans” for 
fast access to new messages, message and file 
“threading", real-time muUt-user “chat” and 
teleconferencing, “classified ad" and “user 
registry” databases, etc. Also includes ac¬ 
counting, Audit Tfail, and timed usage-meter¬ 
ing features, and hundreds of convenience 
features for the Sysop (System Operator), 
such as a full-screen configuration editor, the 
ability to import/exporl files to/from floppy 
without system shutdown, “STG-Op” privi¬ 
lege delegation, and much more. Supports up 
to 2 simultaneous users (from a database of 
thousands) on a single CPU. Works with stan¬ 
dard Hayes-compatible COMl/2/3/4 internal 
or external modems, or with serial ports up to 
38,400 bps. Minimum RAM requirement 
512K. Minimum disk requirement 20M B. Re¬ 
quires PC-DOS or MS-DOS 3.1 or later. 

The Major BBS Standard Edition .$ 59 


Our Model 2408 consists of up to 8 Hayes- 
compatible modems on a single circuit card, 
for the PC/XT/AT/386/486 family. Each 
modem operates independently at 
300/1200/2400 bps (automatically switching 
to match the caller’s bps rate). Built-in serial 
ports are not COM-port based, so this card can 
co-exist with other COM port hardware in the 
same machine (drivers for software other than 
The Major BBS are not included but may be 
written). RJ-11 telephone cables are included. 
MNP Class 4 (error correction) modems are 
available as an option. MNP 

non-MNP Cletss 4 

24m w!2 modems .$ 1536 S 1696 

24m wl4 modems ..... $ 2090 S 2388 

24m wf6 modems __$ 2644 $ 3080 

2408 wfS modems .$ 3198 $ 3772 


When you’re ready to expand; 

No LAN or multi-tasking OS necessary! Dou¬ 
ble the number of simultaneous users that 
your system can support, from 2 to 4, or 4 to 
8, Of any number up to 64 simultaneous users 
on a single CPU, for a flat $300 software 
license fee per doubling. The upgrade process 
is quick, automatic, and fully upward-compat¬ 
ible — i.e. you can install an update or upgrade 
onto your existing system without disrupting 
any of your user account files, E-Mail mes¬ 
sages, configuration variables, or any other 
aspect of your system. For up to 16 users, 
640K RAM is sufficient; above 16 users, more 
than 640K may be necessary. Prerequisite: 
The Major BBS (any edition). 

Users, per doidjiing (up to 64) ...... $ 300 


When you’re ready for source code: 

With the C source code to The Major BBS, you 
can add 3rd-party software, such as The Major 
Database (a general-purpose, configurable 
database manager), various multi-player real¬ 
time adventure games, dial-out utilities, global 
command utilities, accounting enhancements, 
and much more. Also, you can maintain your 
own copy of the BBS, or you can modify it to 
suit your own unique requirements. The Major 
BBS C source code package is fully docu¬ 
mented, and it includes the Galacticomm Soft¬ 
ware Breakthrough Library, plus all of the 




utility object libraries, linker control files, and 
DOS “batch" files you will need, along with a 
detailed Programmer’s Guide. Works with 
Tlirbo C 1.5, 2.0, or 2.01, Turbo C++, or 
Microsoft C 4.0,5.1, or 6.0. Prerequisite: The 
Major BBS Standard Edition. 

Standard Edition C source code ..... $ 285 


For the ultimate lu 
file transfer flexibility: 

The File Library Edition of The Major BBS 
has everything that the starter system does, 
plus built-in ZMODEM, KERMIT, Super- 
KERMIT, YMODEM-g, and YMODEM 
(batch) file transfer protocols. Also, it offers 
super-fast pre-indexed keyword file searches, 
library-wide searches as well as constrained 
searches, special file upload/download ac¬ 
counting options, alternate DOS “paths” per 
sub-library, split paths for CD-ROM support, 
a transparent “DOS-only” sub-library option, 
and much more. This package is for you if the 
focus of your system will be the upload and 
download of large amounts of files. You can 
easily upgrade from the starter system to the 
File Library Edition, without losing any of 
your data files or configuration work you have 
already done. Prerequisite: The Major BBS 
Standard Edition. 

File Library extensions ..$ 199 

File Library C source extensions* .,. S 159 



If you decide to offer 
online games and amusements: 

The Entertainmenl Edition of The Major BBS 
has everything that the starter system does, 
plus Quest for Magic (a multi-player interac¬ 
tive text adventure game), Androids! (a multi¬ 
player arcade-style ANSI-graphics game). 
Flash Attack (a futuristic tank and laser battle 
for multiple players with IBM PC’s), and the 
Action Teleconference Link-Up, which in¬ 
cludes private “chambers”, action verbs (grin, 
wink, nudge, etc.), the ability to link to other 
systems for huge multi-system tele¬ 
conferences, custom entry/exit strings, user- 
configurable profiles, and much more. This 
Edition supports the Flash Protocol (where 
most of the game functionality is on the user’s 























end of the phone line), for which dozens of 
incredible new multi-user games are now 
being developed. Upgrading from the starter 
system to the Entertainment Edition is quick 



and easy and involves no loss of data or func¬ 
tion. Prerequisite: The Major BBS Standard 
Edition. 

Entertainment extensions . .. $ 149 

Entertainment C source extensions* .. $ 129 

If your requiremenis include 
order entry and catalog sales: 

The Shopping Mali Edition of The Major BBS 
has everything that the starter system does, 
plus online shopping. Your online mall can 
have multiple '‘stores"", each run by its own 
separate "merchant"", if desired. Each mer¬ 
chant has control over his or her own product 
line, pricing, discount stnicture, store wel¬ 
come message, sales tax handling, etc. Also, 
each merchant may create up to 6 different 
payment methods (e.g. VISA, MC, AMEX, 
C.O.D., "bill me"", etc.), and up to 6 different 
shipping methods (e.g. UPS, FedEx, US Mail, 
etc.), each with its own rates (flat rate, percent 
of sale, IsEounce/add "1-ounce, or Ist-pound/ 
add’l-pound). Users may browse product cat¬ 
alogs at no obligation, or order products and 
services directly online! Orders generate in¬ 
voices that are posted to the individual mer¬ 
chant as attachments to E-MaiL lb upgrade 
from the starter system to the Shopping Mall 
Edition takes only a few minutes. Prerequisite; 
The Major BBS Standard Edition. 

Shopping Mali extensions 249 

Shopping Mall C source extensions*. . $ 189 



For super-flexibility of 
menu trees and ANSI screens: 

The MenuMan Edition of The Major BBS can 
do everything that the starter system does, and 
in addition you as Sysop can create your own 
menu trees, with menus leading to menus lead¬ 
ing to menus, as deeply “nested” as you like. 
The "leaves"" of your menu trees can be ordi¬ 
nary ASCII or ANSI files, which are simply 
dumped to the user’s display (with or without 
automatic screen breaks), or they can be any 
of the built-in functions of the BBS such as 
scanning the user*s incoming E-Mail or firing 
up a SIG quickscan. Includes commands like 
GO <pagename>, FIND Ktopio^ USERS, 
and for the Sysop, the equivalent of the DOS 
commands DIR, RENAME, COPY, DEL, 
MKDIR, and RMDIR, as well as a set of priv¬ 
ileged commands for editing and extending 
the menu trees, remotely, while the BBS re¬ 
mains fully online. Upgrading from the starter 
system to the MenuMan Edition takes only 
minutes. Prerequisite: The Major BBS Stan¬ 


dard Edition. 

MenuMan extensions $ 149 

MenuMan C source extensions* .... $ 129 



As your system grows larger... 

The GalactiBox™ is our 16-slot “expansion 
chassis"", for large-scale systems. It has the 
unique ability to address individual modems 
by slot number rather than just COM port 
address, so you can use up to 16 standard 
internal modems in it, side by side, without 
conflict. Includes built-in 150W power sup¬ 
ply, interface card for your XT/AT/386/486, 
cables, and full documentation. Up to 4 boxes 
may be attached to one CPU, for a total of up 
to 64-channel expansion capacity. Prices 
shown below are for standard 300/1200/2400 
bps Hayes-compatible internal modems. We 
also have 9600 bps V.32/V.42 MNP Class 5 
modems available, call for prices. 


G&lactiBox (unpopulated) . $ 1992 

GalactiBox w/4 modems .. $ 2416 

GalactiBox w/8 modems .. $ 2840 

GalactiBox wfI6 modems .. $ 3688 



...and that’s not all! For advanced applica¬ 
tions, we also offer an X.25 dircct-connect 
software option, a protected-mode develop¬ 
ment toolkit, and special licensing arrange¬ 
ments for up to 256 simultaneous users! And 
don*t forget the smorgasbord of 3rd-party 
add-ons available, such as The Major Data¬ 
base from Galactic Innovations. Custom pro¬ 
gramming and integration services arc also 
available. Your system can grow in power and 
sophistication, far into the future, with The 
Major BBS. 

Here’s Haw To Order; 

Just dial (305) 583-5990 and say, ‘I'd like 
to place an order!” We can generally ship your 
order within 48 hours. We accept major credit 
cards, or we can ship C.O.D. Prices shown do 
not include shipping or insurance. 

For more information, you may either call 
the main order number and ask for a sales 
engineer, or dial (305) 583-7808 with your 
modem (8-N-l) for a free demo of most of our 
products. This demo system also contains an 
online Shopping Mall with many of the 3Td- 
party add-ons available for The Major BBS, 
operated by the 3rd-party vendors themselves. 



Tbe Mijof DBS, Fluh Pralocalp ind GiltcttBoi w tridemiTlt!! of 
GiditTliniilimp PC. Xi; ATj uid PC-DOS am of 

iQienutioDi] Businni Modbind Carp. Htyet ia > ifidemarit af Hay« 
Micfocon^uler Pidducta. Iac. Tbe Mijor Dalabsse h a trwjcmtik oF 
Galactic InnovaiJunii, Inc. lUfbc C and lUiba C** ue trademarks trr 
Borland lolcmoticinjd, Inc; hfS-tiOS and C are irarjenBrk& of 

MienT^oa Cpipi UPS b 1 trademark nr United IWceI Seivusc. BfidEa b i 
trademirk of Federal Eipre^ Cmp- MNP b a trademark of Microcdm, IflC. 

*The C source code extensions ate necessary, if 
you wish to combine multiple extended Editions 
together, or add 3rd-party software, or develop 
your awn modifications. Prerequisites, in each 
case, are the Standard Edition C source cade, and 
the corresponding extended Edition, 


0GALACTICOMM 


Galacticomm, Inc. 4101 S.W. 47 Ave. 
Suite 101, Fort Lauderdale, FL 33314 


Modem; (305) 583-7808 
Fax; (305) 583-7846 
Voice; (305) 583-5990 
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Mapinfo for Windows lets you view information on customers in 
geographical, tabular, and graphical format. 


Desktop 
Mapping for Mac 
and Windows 

M apinfo’s new version 
of its mapping and 
database software for Win¬ 
dows 3.0 is part of a strategy 
to provide versions of Map- 
Info for graphical user inter¬ 
face systems that can work 
together in mixed vendor en¬ 
vironments. It uses an un¬ 
derlying relational database 
engine instead of requiring 
you to export data to a rela¬ 
tional database. 

Mapinfo can transparent¬ 
ly access data from files in 
dBASE, Lotus 1-2-3, Ex¬ 
cel, and ASCII, the company 
says. The program also in¬ 
cludes the ability to directly 
query Structured Query 
Language databases. 

You can view data in 
three ways: a geographical 
view, a tabular format, or a 
graphical view. Data in 
these views is live and, if 
changed, will update im¬ 
mediately in the other 
windows. 

Price: $995. 

Contact: Mapinfo Systems 
Corp., Hendrick Hudson 
Building, 200 Broadway, 
Troy, NY 12180, (800) 327- 
8627 or (518) 274-8673; 
fax (518) 274-0510. 

CircU 1275 
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T actician 2.0, a business 
mapping and planning 
tool for the Mac, can han¬ 
dle up to 9 million records at 
once, letting you convert a 
large customer database into 
a geographic display. The 
program currently supports 
the U.S. Dual Independent 
Map Encoding of the 1980 
U.S. Census system (sup¬ 
port for 1990 Census data 
will be available in the next 
few months). Tactician also 
works with MSA, DMA, 
Hospital, and similar 
databases. 

Tactician 2.0 uses 
Apple’s Data Access Lan¬ 


guage to access data stored 
on Structured Query Lan¬ 
guage-based databases. 

The program’s Trade Area 
feature lets you retrieve 
data on an area that you spec¬ 
ify simply by drawing a cir¬ 
cle on a map. You can also 
view data in one window 
and a corresponding map 
in another. 

Two versions of the pro¬ 
gram are available. The base 
program includes maps of 
all states and counties, inter¬ 
state highways, 8000 cities, 

118,000 place names, ZIP 
code centroids, and four de¬ 
mographic and two business 
variables for each state and 
county. The high-resolution 
ZIP code version includes 
ZIP code boundaries for 
thematic mapping. 

In addition to the Macin¬ 
tosh version, which requires 
a Mac II, the company is 
planning to release versions 
for Windows 3.0 and OS/2 
Presentation Manager. 

Price: Base Mac version, 
$995; high-resolution ver¬ 
sion, $3995. 

Contact: Tactics Interna¬ 
tional, Ltd., P.O. Box 4016 
BV, 16 Haverhill St., Third 
Floor, Andover, MA 01810, 
(800) 927-7666 or (508) 
475-4475; fax (508) 475- 
2136. 
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Database on 
Latin America 

F or organizations need¬ 
ing information about 
Central and South Ameri¬ 
ca, Info-South is an on-line 
database of articles that 
focus on economic, political, 
and social issues of both re¬ 
gions. Info-South consists of 
article abstracts drawn 
from more than 150 daily 
newspapers and weekly 
magazines and 1500 monthly 
and quarterly journals. It is 
available on a yearly or hour¬ 
ly subscription basis. If you 
can’t get on-line, the com¬ 
pany will perform searches 
on a specific topic ($25 per 
topic) and mail or fax a 
hard copy of abstracts that 
meet specified criteria. The 
company also stores each 
original document and can 
send copies on request. 

Price: $800 per year; $85 
per hour. 

Contact: Info-South, Insti¬ 
tute of Interamerican Stud¬ 
ies, P.O. Box 248014, 

Coral Gables, FL 33124, 
(800) 752-9567 or (305) 
284-4414; fax (305) 
284-6370. 

Circle 1277 
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Many Forms 
from One 
with JetForm 

B y supporting named 
pipes, the new Server 
portion of JetForm’s family 
of forms-design, fill-in, 
preparation, filing, and 
printing products lets client 
processes come and go in¬ 
dependently from the server. 
You can generate from one 
data-entry screen a variety of 
reports and forms for sev¬ 
eral departments and print 
them at multiple locations. 

JetForm Merge lets you 
merge variable data from 
files created by a host ap¬ 
plication with electronic 
forms created with JetForm 
Design, a WYSIWYG forms 
designer that runs under 
Windows 3.0. The merge 
product also supports con¬ 
figurations in which end 
users can print forms and 
reports from dBASE, Lotus 
1-2-3, or another applica¬ 
tion without seeing JetForm. 

JetForm Merge is avail¬ 
able for DOS, OS/2, Unix, 
and VAX platforms. For 
optimum printing speed, the 
company wrote its own 
printer drivers. 

The company says it will 
support named pipes running 
on DOS-based Novell net¬ 
works in the second quarter. 
The server version for LAN 
Server/LAN Manager runs 
as a server task. The server 
for DOS LANs requires a 
dedicated workstation. 

Price: JetForm Designer, 
including a copy of JetForm 
Filler for Windows and 
character-based applications, 
$495; JetForm Filler, $199; 
JetForm Server for DOS, 

$1195; JetForm Server for 
OS/2, $1695. 

Contact: JetForm Corp., 
P.O. Box 606, 163 Pioneer 
Dr., Leominster, MA 
01453, (800) 267-9976 or 
(613) 594-3026; fax (613) 
594-8886. 
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tNTELLIGENT DATA ACQUISITION SYSTEMS 


Imagine what you can do 
with the development time 



DAf 2«W: 


OAf 1200: 


tasks as writing to disk and up¬ 
dating the screen. The Data Acquisition 
Processors are compatible with C, 
Pascal, BASIC, FORTRAN, and 
other PC programming languages, 
.,0 you can add code to meet your 
own specific needs. 

By providing a second processor 
and separating the data acquisition 
operating system from the PC's 
operating system, the Data 
Acquisition Processor gives you 
a high performance data acqui¬ 
sition system for the price of a non- 
intelligent data acquisition board. 


For all the details about our 
intelligent data acquisition systems, 
call us today at (206) 881-4286. 

Then imagine what you can do 
with the time you save. 


If your application is too demand¬ 
ing for a standard data acquisition 
package, you have just two choices. 
Spend valuable time writing low-level 
code. Or get a data acquisition system 
that provides its own microprocessor and 
control subsystem. 

Microstar Laboratories' intelligent 
Data Acquisition Processors'" are 
complete control subsystems, not 
just hardware inpul/output units. The 
DAP 800,'“ DAP 1200;-and DAP 2400'" 
have on-board processors, buffer 
memory, and DAPL'“—a complete 
real-time multitasking data acquisition 
and control operating system. 


you 


Cali Today for the Complete Story 


The most powerhtl 
(It the series, with digi- 
lal signal processing. 


A general purpose 
wotIdiofSe for a variety 
of large applications. 


A Oala Aci|uisiliDn 
Pf Dce^r for the prke 
of a non-intelligent board. 


Microstar 


More than 100 Built-in Commands 


DAPL provides more than 100 data 
acquisition processing commands— 
without programming. These include 
commands for averaging, scaling, 
peak detection, integration, thermo¬ 
couple linearization, PID process con¬ 
trol, event detection, digital filtering, 
and spectral analysts. 


DAPL can be expanded without 
limit by downloading custom com¬ 
mands from the host PC. 


On-board RAM and Processing Power 


Each Microstar Laboratories system 
includes on-board RAM 
for buffering data while 
the PC is performing 



Laboratories"#^ 


2863 152nd Avenue NE 
Redmond, Washington 98052 

Phone (206) 881-4286 
Fax (206) 881-5494 

ewi Microsiar LabornlonM, Inc, MICROS1AR I ABORATOfllESrOAFl." 
□APT DAT 800;“ DAP 1200;“ DAP 3400,“ and Data Acquisilion Ph3ceMOf“ 
are Iraf^marks i;^ MlCRCfiT^ I ABC^RATORlfS, Inc, 


CALL TODAY FOR A 
FREE DEMO DISKETTE 
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The 486" PC. It may be a little 



Never l^efore has this much 
power been plugged into a 
business PC. 

Presenting the Intel 486 micro¬ 
processor—a veritable powerhouse that’s 
been harnessed for business. 


A 486 microprocessor-based PC has 
everything it takes to run today’s high- 
powered applications. And run them the 
way you need to—simultaneously and at 
lightning speed. 

Plus, it’s compatible with the hard- 


©1990 Inrel Corpjprjrion, 










ware and business applications yt^u already 
own, so you won’t spend any extra time or 
money on training. 

The 486 PC. Plug it in and start shock¬ 
ing the corporate world. 

For additional information, call 


1-800-548-4725 and ask for “The 486 Micro¬ 
processor Means Business” brochure. 

mteT 

The Computer Inside.™ 


486 is a trademark of Intel Corporation. 
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NEWS 


SOFTWARE • OTHER 



Software Carousel 5,0 provides task switching and a cut-and- 
paste facility on any DOS-based PC. 


Snip and Snap with Carousei 5.0 

The new version of the IBM PC Eask^switching system Soft¬ 
ware Carousel includes reduced RAM requirements on 286- 
and 386-based machines and a Snip ’n* Snap eut-and-paste 
facility. 

Version 5.0 Jets you transfer information between files of 
the same cr different applications by marking and capturing 
data directly from an application screen. Snip "n* Snap auto¬ 
matically reformats and transfers data into another program 
as if you'd entered the data from a keyboaid but without the 
risk of transpositions or other typos. 

On 386-based systems, the program now requires as little 
as 4K bytes of RAM. A C interface lets you add Carousel’s 
task-switching functions to other applications. 

Price: $89.95. 

Contact: SoftLogic Solutions, Inc., One Perimeter Rd., 
Manchester, NH 03103, (800) 272-9900 or (603) 627-9900; 
fax (603) 627-9610. 

Cifxle 1203 on Inquiry Card. 


Two Neural Net 
Programs 
for Business 

B rainMaker Profession¬ 
al 2.0, the program for 
the IBM PC that can fore¬ 
cast stock prices, medical di¬ 
agnoses, and other events, 
can now read data from other 
applications in dBASE, 

Lotus t-2-3, ASCII, and Ex¬ 
cel formats. Once you've 
imported the data, you can 
use the NetMaker Profes¬ 
sional portion of BrainMaker 
to perform arithmetic oper¬ 
ations on data and build net¬ 
work description and train¬ 
ing files automatically, 
according to California 
Scientific Software. 

New features of version 
2,0 include network optimi¬ 
zation, for determining the 
best number of hidden neu¬ 
rons, and pruning, for re¬ 
moving unnecessary synap¬ 
ses and improving the 
network's ability to general¬ 
ize. The company also ex¬ 
panded the program's net¬ 
work tools by adding a new 
program to rank competing 
entities in predicted finish 
order (e.g,, for sporting 
events). 

Hypersonic training, a 
method for training networks 
using linear algebra and 
matrix manipulation and the 
proprietary Hypersonic al¬ 
gorithm, is now included 
with the program. 

Price: $795. 

Contact: California Scien¬ 
tific Software, 10141 
Evening Star Dr., Suite 6, 
Grass Valley, CA 95945, 
(800) 284-8112 or (916) 
477-7481; fax (916) 
477-8656. 
arcl*1279 
on Inquiry Card. 

A n add-in program 
called Neuralyst for 
Microsoft Excel lets you 
perform pattern matching, 
adaptive processing, and 
fuzzy analysis without data 
translation or reformatting. 


According to Epic Systems, 
you can use Neuralyst for 
stock and commodities price 
prediction, insurance risk 
rating, signal processing, ro¬ 
botic control systems, and 
other areas from data stored 
in Excel worksheets. The 
program works with any ver¬ 


sion of Excel that runs 
under Windows 3.0. 

Price: $145. 

Contact: Epic Systems 
Group, 3814 East Colorado 
Blvd., Suite 101, Pasadena, 
CA 91107, (818) 564-0383; 
fax (818) 564-0322. 

Circls 1280 
on Inquiry Card. 


Two Screen 
Savers for 
Windows 

I com Simulations' new 
screen saver for Windows 
3.0 offers more than 30 ani¬ 
mated displays, including a 
Message display that shows 
your custom scrolling mes¬ 
sage. The program, called 
Intermission, also comes 
with a developer’s kit for 
designing your own screen¬ 
saver modules. 

Other displays include an 
aquarium and a Slide Show 
that lets you put together 
your own presentation. The 
program Includes a pass¬ 
word protection system. 
Price: $49.95. 

Contact: Icom Simula¬ 
tions, Inc., 648 South 
Wheeling Rd., Wheeling, 

IL 60090, (800) 877-4266 or 
(708) 520-4440; fax (708) 
459-3418. 

ClrcUl281 
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M ore than 20 color dis¬ 
plays, such as Flying 
Toasters, Warp, and Down- 
the-Drain, are now available 
in the After Dark screen 
saver for Windows, 

In addition to password 
security and the color display 
modules, the program’s 
Logo module lets you scan in 
a logo, which drifts around 
the screen when the screen 
saver engages. The program 
also uses SystemIQ. When 
system activity exceeds a 
set limit, SystemIQ causes 
After Dark to throttle back 
so that it doesn’t compete 
with other tasks, such as a 
file transfer, backup, or 
other processing. 

Price: $49.95. 

Contact; Berkeley Sys¬ 
tems, Inc,, 1700 Shattuck 
Ave., Berkeley, CA 94709, 
(415) 540-5535. 

Ctrcb1282 
on Inquiry Card. 
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Anti-ObsolescenL 
Forval Super Hidi-Speed 
V32bis/V42bis Modems. 


Enkanc&nents for your 
modem arefust a phone 
call away. Simply dial 
FORVAL's headquarters 
and FORVAL-Link'" 
assures speed or feature 
upgrades automatically. 

Your modem is 
protected against 
obsolescence. 


WithFORVALTurbo 
Interface'" data 
integrify is ensured 
even speeds greater 
than 19.2Kbps. 


Modem can be used 
horizontally-or 
vertkaily when you 
need to save 
desktop space. 



Forval s super high-speed 
dial-up modems are 
currently the fastest full 
duplex modems on the 
market-up to six times 
faster than ordinary 
V.32 modems. And th^ 
are compatible with all 
lower speed modems. 


Completely compatible 
with CCITT dial-up 
standards. 


Controls and displeys 
ensure complete- 
visibility and 
management over 
modem aperaiion. 


Now you can get all this for the 
same amount you would spend on an 
ordinary V.32 modem. 

Introducing the SAi4400 from 
Forval. The first super high-speed 
modem designed to discourage 
obsolescence. 

And don’t worry about compatibil¬ 
ity. Forval modems are compatible 
with all dial-up modem standards. So 
you can talk to anyone. Anywhere. 
No matter what the line conditions. 



Your investment 
is also protected 
with a five-year 
warranty 

And free availabk in buard mode! 

high-speed fi>r iniemal PC use. 

communications software is included 
in the package. 

So if you w'^ant a super high-speed 
modem that has it all, t hink of us. 
Forval. 

To learn more about our complete 


line of modems, call us today at 
1-800-FORVAL-1. 

FORVAL AMERICA, INC., 
Modem Division, 6985 Union Park 
Center, Suite 425, Midvale, 

Utali 84047, Tel: (801) 561-8080, 
Fax: (801) 561-8777. 

The Modem With A Future.” 


©Copyrighl 1991. FOHVAL AMERICA, INC. FORVAL-Link and FORVAL Turbo Interface ate trademarks of FORVAL AMERICA. INC- 
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For Great Electronics and 
Computer Product Performance 

Jameco’s carefiil orchestration of product selection, 
quality control, customer support, and competitive pricing 
will make your next electronics purchase seem effort¬ 
less. It will be done right, saving you time and money! 

Over the past 16 years, Jameco has mastered the ’ 
distribution of quality electronic components, computer 
products, and test and measurement equipmenLThat’s 
why our market intelligence group tracks the very latest 
technology. Our purchasing groups buy globally for the 
best quality and value, thoroughly prequalilying each 
vendor and product gainst our high standards. And 
our in-house quality assurance group constantly tests 
products received into stock. 

We offer the widest product selection. For example, 
choose from a full price/performance spectmm of 
computer systems, from starter to mid-range, to the 
most advanced computing tools available. Select from 
our catalog ofover 4000 Jameco products. ' 

Jameco conducts a full program of customer support: 
beginning with your plan to purchase and continuing 


Jameco l61VtHz 803H6SX Motherboard 


Jameco 16 MH 7 ^' 

80386SX Computer Kit 

• 2MB RAM (cxpunduble to SMB) 

• 200 Wall power supply 

• 101-key keyboard • MuJli I/O Card 

• Toshiba 1.44MB, 3*5" floppy drive 

■ DR DOS 5*0 and QAPIus diagno.stic software 

$1199.95/JE3816 

moniCE:!!' cxin 


Jameco 33MHz 32KB Cache 
80386 Computer Kit 

“ 4MB RAM (expandable lo 16MB) 

* 300 Watt power supply 

* 6 haJf-heighl drive bays 

* 101-key keyboard * Multi I/O Card 

* Toshiba 1.44MB. 3.5" floppy drive 

* DR DOS 5.0 and QAPbs diagnostic 
software 

$2S99.95/JE3833 


Microspeed 
PC Trackball 


Jameco VGA Card 


Conner IDE Hard Drive 


Terms; Prices an* subject to change without noilce. Jiems subject lo avaibbility and prior sale. Complete list of terms/warraiUies is available 


















through the life of the product. We maintain telephone 
customer support; our technically expert staff will 
answer your questions and discuss your needs, before, 
during, or after purchase. And you can place an 
order 24 hours a day! 

Consistent quality, wide selection, latest technology, 
solid customer support, and competitive prices have pro¬ 
duced millions of satisfied Jameco customers. Most 
have requested an encore, joining our large family of repeat 
customers from big and small businesses, schools and 
universities, government, and individuals. 

If an effortless electronic or system purchase 
experience sounds good to you, give us the chance to 
orchestrate it. Call Jameco for a complete product catalog, 
or visit our catalog-store/headquarters located in 
Belmont, CA, serving Silicon Valley and the Stanford 
Technology Park Area. 

J !1 # 1355 Shoreway Rd. 

Belmont, CA 94002 
(415)592-8097 
FAX; (415) 592-2503 


COMPUTER PRODUCTS 


DB25 Connectors 


Jameco 20MHz 32KB Cache 
80386SX Computer Kit 

• AMI Motherboard with 32KB cacho, 4MB RAM 
(expandable to 16MB) 

• 200 Watt power supply 

- 101 "key keyboard * Multi I/O Card 

- Toshiba t.44MB, 3,5" floppy drive 

- DR DOS 5,0 atKl QARIus diagnostic software 

$1899.95/JE3820 

irioniEor extm 


Memory Modules 


Jameco Breadboards and 
Metex Multimeters 


EPROMs 


LEDs 


Axial and Radial Capacitors 


AM tr,ade names are rej^isEered trademarks of dielr respective companies. 
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SOFTWARE 


NEWS 


Automate 
Circuit Timing 
Diagrams 

A new Windows 3.0 pro¬ 
gram makes it easier for 
electronics engineers to 
specify, modify, and check 
timing requirements for 
digital circuits. Timing- 
Designer is a front-end 
design tool that can ease the 
process of creating timing 
diagrams, which describe the 
detailed sequence of and re¬ 
lationship between events 
that must occur for a logic 
design to work properly. The 
program lets you enter and 
modify by pointing and 
clicking on all elements of a 
timing diagram, including 
waveforms, clocks, gate 
and path delays, setup and 
hold times, timing param¬ 
eter tables, and text 
annotations. 

As you modify the dia¬ 
gram, the program maintains 
the timing relationships 
specified between waveform 
edges. As you move the lo¬ 
cation of an edge that is de¬ 
pendent on other edges, all 
the related edges in the dia¬ 
gram move automatically to 
maintain the specified mini¬ 
mum and maximum delays. 

The program automati¬ 
cally performs timing analy¬ 
sis calculations that are 
updated during diagram 
modification. TimingDe- 
signer displays the earliest 
and latest time that every 
edge can occur, computes the 
available margins for all 
timing limits, and highlights 
in red any timing conditions 
that have been violated. The 
program lets you keep a set 
of files that other engineers 
can access. 

The program can display 
and edit any digital data gen¬ 
erated by other tools, logic 
analyzers, simulators, and 
testers* It also supports de¬ 
lay back annotation from gate 
array routers* 

Price: $1495. 


SCIENCE AND ENCIN 



When you violaie a timing limit in desigmng a digital circuit, 
TimingDesigner highlights your invalid condition in red. 


Contact: Chronology 
Corp,, 2849 152nd Ave* NE, 
Redmond, WA 98052, 

(206) 869-4227; fax (206) 
869-4229. 

Grek 1077 
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Faster, Better 
Theorist 

T heorist, the symbolic 
algebra system for the 
Macintosh, is faster and 
more powerful in version 
1.1, which has enhanced 
calculus, algebra, and graph¬ 
ing capabilities. 

Improvements to the pro¬ 
gram include factoring of 
large polynomials (of up to 
order 30), symbolic integra¬ 
tion of all rational frac¬ 
tions, better noncommutative 
algebra, and faster graph¬ 
ing of data matrices and 
drawing of graphs when 
opening files* The program's 
nonlinear root finder solves 


two equations in two un¬ 
knowns. An Uncakulaie 
feature is helpful in deter¬ 
mining the symbolic form 
of numbers and the elimina¬ 
tion of round-off error. 

Theorist 1.1 runs on the 
Macintosh with 1 MB of 
RAM. 

Price: $399.95. 

Contact: Prescience Corp., 
939 Howard St., San Francis¬ 
co, CA 94103, (415) 543- 
2252; fax (415) 882-0530. 
Cifd«12S4 
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Software Math 
Coprocessor 
for the IBM PC 

f you need a coprocessor 
for your computation- 
intensive applications, you 
may want to investigate Mul- 
tix’s line of math coproces¬ 
sor emulators. 

Soft87-287, designed for 
286-based machines, and 


SPREAD THE WORD 

Your new product is important to us. Please address information to 
New Products Editors, BYTE, One Phoenix Mill Lane, Peter¬ 
borough, NH 03458. Better yet, use your modem and mail new 
product information to the microbytes, hw or microhytes. sw confer¬ 
ences on BIX. Please send the product description, price, ship date, 
and an address and telephone number where readers can get more 
information. 


E R I N G 


Soft87“3S7, which supports 
286, 386, and i486 proces¬ 
sors, emulate floating-point 
calculations and are IEEE 
floating-point compatible, 
the company says. The emu¬ 
lators also offer 57 ex¬ 
tended instructions, such as 
COS, LOG2, and SIN. Ac¬ 
cording to Multix, the emula¬ 
tors achieve more accurate 
Softs? calculations than Intel 
80x87 chips but create 
drawings 3 ¥i limes slower. 
Price: Soft87-287, $59; 
Soft87-387, $99. 

Contact: Multix, Inc., 

4203 Beltway Dr., Suite 7, 
Dallas, TX 75244,(214) 
239-4989; fax (214) 
239-6826. 

Grde1285 
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Pop-up 
Calculator 
Works in Inches 

I f you work in feet, inch¬ 
es, and fractions of an inch 
and are tired of converting 
them to decimal format. Pop 
an Inch can help. The 
memory-resident calculator 
for the IBM PC works in all 
of the above, plus degrees or 
radians. More than 300 
conversions are available. 

An add-on for Lotus 
1-2-3 up to release 2.2 also 
handles fractions. The pro¬ 
gram works in feet, inches, 
fractions of an inch, stock 
fractions to bonds 

and futures fractions to 544 - 
Over 20 @ functions are 
available. 

Price: $49; 1-2-3 add-on, 
$99* 

Contact: Workhorses, 

Inc., 805-B 14th St., Golden, 
CO 80401,(800)777-2477 
or (303) 279-8557; fax (303) 
278-4029. 

Circlu1286 
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MICROBYTES 

90IS-3 

SHORTTAKES 
A Battery-Powered Printer 
Interactive Video 
Tailoring DOS to Local Languages 
90IS-7 

WHAT'S NEW 
901517 

EVENTS 
9015 90 

Beyond RISC; 

The PgC7600 Microprocessor 
9015-109 


Taos: An Innovation in 
Operating Systems 
90IS-117 


DAILY NON-STOP DELIVERIES TO EUROPE! 
AT UNBELIEVABLE PRICES! 


PRE-SALE 

CONSULTING 


POST SALE 
SUPPORT 


Caleni's WrudScan 286/386.„ 


...S729 


Probably the best implementaiion of 
optical character recognition today. 

Expanz Disk Expoivler Card.—.S239 

Triple hard disk storage without 
perhirrTiatKekiss, rnakeytHtr flirppies 
run4tiinestiister 

GBO^Moiis Ensemble_ S 199 


Multitasking, virtual memory Motif 
user interface available to ANY PC, 
itKhidinganXT. 

Intel SatisFAXtion..-.S 689 


Easy to use modem, fax scani»-port, 
communications oopaxessor & software. 
Sends, receives & prints faxes. 


Crosstalk Mk, 4 v2U)« 
UpLinklll. 


_S 250 

..$ 155 

Mirror III v2.0- S 154 

PC Anywhere IV (Host Sc Remote)— S 184 

Procomm Plus vl.lb...124 

Remote2 (Host & Caller)..4 199 

SmarTerm 240 v3.1...^ 350 

Takeover--—--4 300 


4GL Rapid Dvlp System w/Debugger 41341 

--- 


Arity Combination Pack v5.1.„.—,„.....41319 

BrainMaker Professional,..41277 

PDC Prolog DOS v3,21.,4 379 

PROLOG-2 Personal.$ 179 


Blinker vl.l.. 


> & LIN KERS ; 


.4 289 


Microsoft Macro Assembler v5.1.4 176 

Plink/LTO v2,3.....4 599 

.RT-Link Plus v4.1. $ 599 

PolyLibrarian II.$ 184 

Spontaneous Assembly..—. $ 304 

BACKUP ; 

Back-lt.4 112 

CopyllPCvb.O... 4 50 

Copy 11 PC Deluxe Option Board.,4 209 

Central Point Backup..—...$ 110 

Norton Backup..—..$ 178 


BASIC ; 

HyperHelp. $ 163 

Microsoft BASIC PDS v7.1.$ 574 

Microsoft Quick Basic v4.5.$ 120 

PowerBASICv2.1...$ 137 

ProBas.$ 259 


BU SINESS 

Ami vl.2.....$ 224 

FonnFiller v3.0.4 157 

FormTooI Gold v3.0 ..1)07 

Grammatik IV. 4 94 

Grandview v2.0. S .153 

LetterPerfect.. .5 237, 

Lotus 1-2-3 v3.1..—4 764 

Macc Vaccine.4 110 

Microsoft Office for Windows .............41159 

Norton AntiViru.s. 4 156 

ORG Plus Advanced v5.0. 4 118 

Quattro Pro v2.0. 4 554 

Sidekick v2.0_CALL 


Sideways v34...,.-..— 

SQZ! Plus. 

.4 123 

..4 123 

Super Project Expert v2.0. 

Timel ine v4.n. 

.$ 787 

4 825 

WordPerfect v5.1 .. 

........4 480 

C 

C ASYNCH MANAGER v3.0_ 

C-terp w/Source v34.. 

C-Worthy w/Forms Sc Source....... 

Clear -f for 

_$ 232 

.4 363 

_4 698 

_4 229 

Control Palt/Wtndnwis. 

.$ 719 

Essential Communications v3.0.. 
FairCom Toolbox Special Edition 
Creenleaf Cnmml.ib v.3.0 . 

_$ 367 

-.$ 839 

.S 472 

Microsoft C Compiler v6.0.-.$ 574 

Microsoft Quick C/Quick Asm. v2.51 ..$ 234 
pr.l int .5 145 

Hirbo C Tools...— 

._..$ 184 

WATCOM C /386 Professional 

_$1689 

CADD: 

3-D Drafting vl.l.... 

..$ 375 

AutoCAD Release 11 .. 

Design CAD 3D v3.1......... 

n<>n«>rir CAFin v5.n... 

.$5311 

_$ 365 

.S 424 

CASE: 

CASE; Windows_SI 677 

rASF PMfnrr_ ____ 

.-A\357 

r AQF. PM <XX57 

Compeditor 11 .,. 

_4 425 

Fj»fivrASF Plus___ 

_S 477 

TMmwnrk/Pf^ A_________S1706 

COBOL: 

Vfmnni v4 n 

$inx«i 

LPI COBOL_ 

_41949 

BM/rnRni-A5v5n 

$1415 

COMMUNICATIONS: 


Carbon Copy Plus + Host.....-^...... 

_4 205 

CO/Sessions Complete --- 

.4 304 


DATABASE & OLE MANAG KMEN T: 


Btrieve for DOS.. 4 719 

Qarion Professional Developer V2.1...4 849 

Qipper v5.0.—. $ 940 

dBASE IV vl.l.........-......-4 895 

dbFast/Plus vl.4..$ 316 

DBXL Diamond vl3 R- 

FoxBASE^ v2.1.....S ^1 

FoxPro. S 83JII 

Novell XQL Relational Data Mgr.4 

Paradox v3.5 


Paradox SQL Link. $tM9 

Professional Oracle Developers KH-SKIS 

R&R Clipper/Foxbase-f Module.4)! 65 

R&R Report Writer forXDB SQL ..,.-.....»4 ^364 

R;BASE v3.1...$ 880 

SQLWindows vl3. $1595 


DEBUGGERS: 

Breakout II Interact Comm Debugger.! |55 
Multiscope Windows/DOS Debugger4 fl52 

Periscope I v4.1...-.$ fl4 

Periscope IV 25Mh2.$3|79 


Logical Connection Plus...$1054 

Niscan Grey Scale Hand Scanner..~.-~~4 381 
ScanMan Scanner---$ 324 


INTEG RATED ; 


Framework HI vl.l — 
Lotus Symphony v22.. 


795 
..4 909 


Lotus Works... 4 172 

Microsoft Works v2.0-4 178 

Q&A 3.0. 4 417 


OS/2 PRODUCTS ; 

Asymetrix Tool Book.$ 526 

Brief Editor.$ 339 

Btrieve.$ 719 

Control PakH»M. $ 719 

Describe Word Publisher v2.0.........$ 731 

GSS Graphics Devel. Toolkit.$1039 

IBM Display Write 5/2-$ 441 

Lotus 1-2.3/G_ $ 829 


LANJk-LAN-READY SOEEWARE: 

FoxPro Multiuser- 41144 

Framework III (5 Users).$1135 

LANtastic Ethernet Adapter—^—.$ 454 

LANtastic Ethernet Starter Kit.$ 938 

Microsoft Word Add'l Station —--$ 344 

Networker Plus.$ 264 

Novell ELS II Netware v2.15c-$2355 

S 937 ll^ovell; Entire product line_CALL! 

^ * PilHdox Network Pack v3.5-...........41179 

q 1K)S II (8 User)---4 200 

R.BAte v3.1 (S-User) LAN Pack.41119 

Saber EAN Administration Pack vl.l .4 658 

Saber Menu for Windoes v3.0...4 468 

TuneLine v40 1 Add'l User--,..4 355 

Ventura Publisher Gold Add'l Node....$ 526 

WordPerfect A4d'l Station..$ 300 

XtreeNel v2.0 for ELS Level 1 Sc 2.,...$ 284 


Aldus PageMaker v3.01..S 923 

Aldus Persuasion v2.0.4 584 

Freedom of the Press.—.........4 451 

GoScript Plus v3.0.$ 340 

Halo DPE.$ 223 

Hijaak v2.0.$ 244 

Omnipage 386 v3.0--—.$ 839 

ProScan Grayscale Full-Page Scanner 


MAQNTQSH: 


Adobe Photoshop.. 

Adobe Type Manager 
Carbon Copy Mac 
Claris CAD v2.0 
Color Studio 



Microsoft LAN Mgr. Server 1-5 usrs-$1219 

Microsoft SQL Server 1-5 usrs.-41219 


Multiscope Debugger V12.... 

OS/2 Presentation Mgr. Toolkit.. 

Paradox— 

PolyAWK_ 

R:BASE- 

SideKick PM- 4 237 

SmalltalkA'PM_$ 565 



Adobe PostScript Cartridge..$ 530 

LaserGo 1Mb Board w/GoSelect.—258 

MS Mouse With Windows v3.0_$ 278 

PolyMake..$ 184 

RPG II Development System v3.1-$2065 


...4 15^ 


PASCAL ; 

B-Tree Filer___ 

Pascal TOOLS Sc TOOLS 2, 

POWER SCREEN. 

Turbo Analyst w/source .™^.......,„..........SJ60 

Turbo Pascal v6.0 ....^1^179 


Turbo Pascal Professional v6.0 358 

TurbftPJus.::.........264 


.$1066 Professional- 


...$ 160 


.^1119 

Copy II Mac.«......J$ 49 

I aslBack Mac 11 v2.5......,$ 217 

FoxBASE-i^ V2.01 ___....4 520 

Freedom of the Press v3.0.$ 450 

Full Write Professional V 1.5 282 

(inch FREE Picture Publisher)«—..—$ 915 |Generic Cadd !.evcl 1 vl.l..$ 164 

UpLink MAC.........$ 164 


Advanced Math Applicatioii-I^ack ......$ 119 

Derive vl.6_w'.$ 277 


Publish It!......4 205 

Ventura Publisher Gold Series v3.0 990 


DISIGDOS UT ILITIES; 

Lotus Magellan v2.0>.^............«...~.......>..4 187 

MACE UtiliUeS 1990.—. 4 173 

Norton UtililiesvS.O...«4 220 

OPTuno..^. 4 85 

PC Tools Deluxe v6.0.......5 170 

Q-DOSII.. $ 69 

Spin Rite II............ ........S 118 

System Sleuth v2.1—.S 139 

mi^wsDOS. 4 78 

Xtree Prd Cold v2.0. $ 172 


EDITORS: ^ 

Brief v3.0.;^439 

Sage Professional Editor....$ 359] 

VEDIT PLUS v3 J...4 190 • 


EQRTRAN: 


FORTRAN F77L-EM/32 v3.0..31258 

Fortran Toolkit 1 v5.2..4 134 

Fortran Toolkit 2 v5.2—...—-...—«..—.4 220 

GRAFMATIC & PLOTMATIC_4 293 

Microsoft FORTRAN v5.0 -4 522 

RM/FORTRAN v2.44...4 671 

WATCOM Fortran 77 /386 _41429 


GRAfHICS: 


Corel Draw v2.0. 4 600 

Cricket Graph for Windows.$ 223 

Essential Graphics v3.0».4 460 

GraphiesMenu v3.0.$ 256 

GRASP w/Art Tools v34...4 208 

GSS Graphics Development Toolkit—41039 

HALO _428 

HALO Professional.. $ 642 

Harvard Graphics v2J_.....-.4 565 


MetaWINDOW-4 418 

Micrografx Designer 3.01.$ 853 

STATGRAPHICS-$1007 


HARDWARE; 


ASCII 2400 Internal Modem.$ 147 

ASai SuperVGA 1024X768 W/512K—4 253 
Echo II Speech Synthesizer (PC XT/AT)..$ 223 
Hercules Art Dept (Inch Graphics 

Station card Sc Lumen....$4549 

Intel 80387-33 Math Coprocessor....—$1079 


USA 


★ 


MacPaint v2.0- $ 153 

Macromind Director v2.0.....S 783 

MacSleuth-- $ 139 

MacTools Deluxe V 1.0_ $ 147 


MathCAD v2.5...$ 569 

Mathemalica/386 vl.2 .$1117 

Mathematicia for Win4bws.41597 

SSP/PC Scientific Sublriutino Library.4 460 

SCREEN DESIGN / k WINDOWING ; 

Flash-Up Developer's Toolbox.4 102 

Grcenleaf DalaWindows w/Source .....4 599 
PANEL Plus n..4 505 


Mathematica for Mac II vl.2.. 41277 [ Vermont VieWs v2.0.....$ 599 

Microsoft Write.....$ 15! 

MiniCAD+...$ 867 IM^ L ATORS : 

Norton Utilities...$ 157 | JBx/dBport y,4.7...$1505 


OmniPage... $ 959 

PageMaker v4.0. ..........5 943 

Publish Itl Easy v2.0. $ 255 

Smalltalk/V v2.0. $ 229 

SAM V2.0. $ 123 

SUM II__ $ 182 

SupciCard vl.5... $ 347 

Think C v4.0.... 

■Thrbo Pascal.. 


_$ 299 

.„...$ 299 


386 Max v5.1.. 

Above Disk v4.0 „ 


.$ 135 


DESQview 386 w/QEMM v5.1...JT..$ 238 

QEMM/.386 v5.1 ...■nr'..4 111 

QRAM with Manifest_X.4 90 

Turbo EMS v6.0........^aSBr.4 95 


VM/386 Multitasking .T..$ 250 

MODULA-2 ; 

EmsStorage with Full Source.$ 94 

Logitech Modula-2 Dvipt Sys.....$ 299 

Topspeed Modula-2DOS Compiler Kit ..$ 284 

OBJECT OR WKTtD PROGRAMMING : 


Asymetrix Toolbok (Windows) —.......$ 539 

Object ProflBirfonal vl.l...$ 232 

SmaHtaIkA',286.$ 229 

TUrbo C++1’rofessional.$ 353 

Win dowi Maker .$1115 

21inc ll^rface Library. $ 303 

Zorti^ C+4- Compiler v2.1-$ 245 


DOS 5.0.$ 248 

i6m OS/2 Extended Edition vlJZ_$1117 

Interactive UNIX 386/ix Op Sys_4 599 

NtaopcrtSy5VRcl4 Con^ UmilBd._CALL 

Mkroport Sys V Rel 4 Comp Unlimited.....CALL 

SCO Open Desktop....—....-$1498 

SCO UNIX 386 Dev GT v3.2.41229 


FOR C w/BiniQT Runtime .$ 815 

FOirC++...$1625 


UNJX/XENIXJ»BQBUGT5: 

4GL Rapid Devipt Sys w/Dcbuggcr.....$4153 

Grammatik IV...$ 359 

Microsoft FORTRAN q^lcr-$ 867 

Norton Utilities for SystcniVA.-$ 359 

Oracle Uiilx/Xenix... $2756 


Pascal Compiler for XENIXy286.$ 867 

QuicksUver/UNlXSSdSCO*-,,,,.^_$ 999 

RM/COBOL-a5 for UNIX^XENIX m 

(4-User).^^.$2325 

VEDIT PLUS for Unix/Xenix....-4 347 


WINDOWS 3.0 ACTUCAnONS: 


Actor for Windows w/t.1l'fij|i Exts._$13^1^ 

Adobe Illustrator vl.l. :...$ 510 

Adobe Type Manager.$ 106 

Btrieve for Windows.....,.........,..-.............! 743 

Charisma v2.0.$ 719 


SOFTWARE 


LIMMATQUAI116 • 8001 ZURICH, SWITZERLAND 
PHONE: (01)252-6710 FAX: (01)252-7795 TELEX: 814460 
(Attn: USA SOFTWARE) 


Crosstalk for Windows vl.l—......$ 225 

dbFast/Windows 2.0.....$ 361 

DRAFIX/Windows CAD vl.l.$ 783 

Facelift for Windows.4 115 

Form Publisher.257 

Form Base. $ 559 

Grammatik Windows.$ 94 

Guide 3 for PC. 4 670 

JetForm Design.4 500 

Micrografx Charisma v2.0...~.-$ 609 

Microsoft Excel v3.0.$ 559 

Microsoft PowerPoint for Windows....4 569 

Microsoft Project for Windows.$ 802 

Microsoft Word for Windows vl.0........$ 574 

PER: Form Pro... 4 499 

Superfoase 4 Windows...$ 783 

Tempo Macro Utility vl.2................4 117 

Think for Windows.$ 559 

Wide Angle.-. $ 121 

Windows 3 Device Drvn Dvlpmt. Kit. .$ 578 

Windows Productivity Pack...-........$ 74 

Windows SoftwareDevelopcPsKit3.0...4 578 

Wingz for Windows Sc OS/2 PM ..$ 584 

WinSIeuth v2.1.$ 139 


Over 3300 products carried. Call today for price list disk. 


All major credit cards accepted. Thirty (30) day billing 
(or qualified or^nizations. 

Special discounts for Urge or corporate buyers. All 
prices in US dollars. 

Add shipping charge from Zurich at prevailing rales. 
Prices subject to change without notice. 

Hours; 8 JO AM - 5.30 PM. B03 /91 


Circle 510 on Inouirv Card. 
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INTERNATIONAL MICROBYTES 


Digital Research Pushes Multiuser DOS 
as LAN Alternative 


NANOBYTES 


D igital Research (Monterey, CA) has revamped its Concurrent DOS and 
says that the new multiuser operating system offers an alternative to 
LANs. Multi-User DOS, developed in the U.K., allows as many as 64 users to 
have up to eight tasks running on a PC (although the practical limit will be less 
than that if all 64 users want to multitask). 

You can use Multi-User DOS on any system with a 386SX or higher processor 
and PC-compatible terminals or PCs attached to the host system. It provides 
each user with up to eight virtual PC areas, each of which can run applications 
of up to 620K bytes. Digital Research says that Multi-User DOS is fully compat¬ 
ible with Windows 3.0 and that users can multitask within Windows while 
multitasking in DOS. A terminal facility lets PCs attached to the host run tasks 
locally and on the host. With a special card, users can run multiple VGA appli¬ 
cations. Digital Research does not recommend the system for compute-inten¬ 
sive applications such as AutoCAD. At this writing, the price of Multi-User 
DOS had not yet been fixed, but it will be around £500. 

But wouldn’t a Unix system or a network make more sense for a group of 
workers? Not so, says John Bromhead, Digital Research’s worldwide director of 
product marketing. Users who want to link a few DOS PCs often install net¬ 
works without considering the alternative, he says. Bromhead argues that a 
multiuser system is generally less expensive than a network and uses the full 
computing power of PCs equipped with 386 and i486 processors. As economic 
circumstances make people think much more carefully about resources, Brom¬ 
head says, now is a good time for a product like Multi-User DOS, “Look at 
Eastern Europe and Russia,” he says; “they have a real shortage of PC re¬ 
sources, and with Multi-User DOS, they can use what they have got much more 
efficiently.” 

Real-Time Multiprocessing Unix in the Works 


R eal-time systems need a lot of pro¬ 
cessing power. On the face of it, 
parallel-processing systems can offer 
that power. The problem is that these sys¬ 
tems are often used in “mission criticar’ 
applications so developers usually opt for 
standard languages and operating sys¬ 
tems for them in an effort to simplify 
complex development. Unix may not be 
the first choice of operating system, but it 
has the advantage of being a standard. 

Now Inmos (Bristol, U.K.), the devel¬ 
oper of the transputer parallel-process¬ 
ing system, has signed an agreement to 
port a real-time, multiprocessing version 
of Unix to the company’s HI series of 
processors. The chosen Unix is Chorus, 
from Chorus Systemes (Paris, France). 
Chorus is a distributed multiprocessing 
system compatible with Unix System V 
release 3.2. 


Chorus uses a small kernel that links 
into communications, memory manage¬ 
ment, and real-time event-handling mod¬ 
ules. There are no standards yet for any 
type of multiprocessing Unix, so Inmos 
and Chorus Systemes are hoping that this 
product will emerge as a standard for 
real-time systems. The HI Transputer 
supports virtual communications chan¬ 
nels and dynamic-message routing, 
which fit in with the Chorus working 
methods. 

Inmos reckons that the main markets 
for the Chorus/Transputer package will 
be in real-tin^ processing systems and in 
fault-tolerant, on-line transaction pro¬ 
cessing systems. 

Currently, there are three versions of 
Unix for the HI Transputer, but this is 
the first time that Inmos has put its name 
behind one. 


The businessperson who spends 
some time driving around Europe 
can now find a technological re¬ 
placement for that pile of Michelin 
maps—in the shape of Next- 

Autoroute 4. This package 
for the IBM PC now has a Pan 
European map that covers from 
Scandinavia to Istanbul. Like Au¬ 
toroute’s Great Britain and France 
versions, it will plan out a com¬ 
plete journey, giving alternative 
routes, estimated times for each 
leg, and the signposts to look for. 

With a seemingly endless variety 
of PCs continuing to pile onto the 
market and prices dropping ev¬ 
erywhere, you will be fo^iven if 
you are confused about exactly 
which PC to buy. One marketing 
idea to hit the PC industry may 
well either eliminate your confu¬ 
sion or compound it. Several sup¬ 
pliers now sell upgradable sys¬ 
tems that offer you a basic 286 or 
386SX PC with the option of stick¬ 
ing in another board with a 386 
or i486 CPU at some later date. 
Tandon is the latest company to 
join this group of suppliers, with 
its SL U range of systems. These 
can be upgraded from a 12-MHz 
286 to a 25-MHz i486. 

The deadline for the European 
open market gets ever closer, but 
there still seems to be little that 
binds the European microcom¬ 
puter community. There is no 
Euro PC (although there is no 
shortage of PCs called Euro PC) 
that can build up the kind of mar¬ 
ket share across all the European 
countries that Compaq and IBM 
have in the U.S. and NEC has in 
Japan. In fact, the latest Euro PC 
comes from Japan. Laser-printer 
supplier Kyocera has come up 
with its first PC designed and de¬ 
veloped exclusively for the Euro¬ 
pean market. The powers that be 
at the company’s European 
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Glass Designed to Thwart 
Electromagnetic Espionage 


I S your PC or computer terminal se¬ 
cure? You may have user IDs, pass¬ 
words, locks, and keys, but that does not 
make it secure when you are using it. 

The secret services have been known 
to spy on computer terminals that are in 
use. The simplest method is to spy 
through a window over the user’s shoul¬ 
der, but more sophisticated techniques 
involve reading the electromagnetic sig¬ 
nals that a screen emits. And someone 
could cause damage by sending electro¬ 
magnetic radiation through a window, 
which can corrupt data. 

You probably should not worry about 
these problems just yet, unless the infor¬ 
mation you work on is secret. But like 


C omputer users who are wondering 
if their PCs pose a health hazard- 
causing damage to eyesight or to mus¬ 
cles, for example—can now get some 
help, says Nokia Data (Helsinki, Fin¬ 
land). 

The computer company has been 
working with a trade union, The Central 
Organization of Salaried Employees in 
Sweden, to produce a self-testing system 
for computer users. The system, Nokia 
says, is the result of nearly two decades 
of research by the company on the ergo¬ 
nomics of computer systems. 

The system consists of a paper ques¬ 
tionnaire, which you and your system 
supplier fill in, and a series of templates. 
You are asked to answer questions about 
your screen display and design aspects of 
the system; the supplier is asked to an¬ 
swer questions about aspects such as 
heat, noise, radiation, low-frequency 
magnetic and electrostatic fields, and 
screen frequency. 

The package comes with a scries of 
clear plastic templates for calculating 
screen tilt angle and whether the on¬ 
screen characters are within specific 
minimum and maximum sizes. 


everything else in electrmics and com¬ 
puters, the capability to spy is coming 
down in price and within the grasp of the 
common crook or fraud. 

You could put your systems in a defen¬ 
sive Faraday Cage, but now a U.K. glass 
company has come up with a type of glass 
that saves you from having to do that. 
The glass product, called Datastop, is 
designed to stop spying by preventing the 
conduction of electromagnetic radiation. 

If you think that this kind of eaves¬ 
dropping is not a big problem, Pilkington 
Glass (St, Helens, U.K.) says you’re 
wrong: Several governments have ex¬ 
pressed an interest in Datastop, the com¬ 
pany claims. 


Some of the points the evaluation sys¬ 
tem makes are obvious, others less so. 
Screens should have positive contrast 
(i.e,, dark letters on a light background), 
but did you know that “color presenta¬ 
tions are not suitable for text presenta¬ 
tion" because current color screens “of¬ 
fer only approximately 30 percent of 
character sharpness"? Blue and red 
screen colors “are on the edge of the 
eye’s area of sensitivity and should be 
avoided," developers say. 

The evaluation kit displays a given set 
of characters in the center and in each 
corner of the screen so that you can test 
for screen sharpness. If the characters 
arc not as sharp in the corners as they are 
in the center, then you should change the 
screen. 

The system also makes recommenda¬ 
tions on the precise angle to tilt your 
screen and suggests the right vertical 
screen adjustment (the top should be ad¬ 
justable between 370 millimeters and 
520 mm of the desktop). 

This reporter put his system—an AGI 
1700C with a Goldstar Electronics 
monochrome monitor-through the test 
and found that it just passed. 


NANOBYTES 


headquarters in Germany have 
decided that, while its parent 
group may not want to tackle the 
Japanese or American PC market, 
Europe is promising ground. 

Enter the Multilight III ^stem. A 
desktop tower, it comes in 
386SX, 386, or 486 versions. It 
debuts at CeBIT this month. 

While the microcomputer market 
is competitive, competing compa¬ 
nies rarely get involved in mud- 
slinging. Lotus Development in 
the U.K. seems to have forgotten 
this and is spending much time 
and money attacking Microsoft, 
First, the company got an^ over 
a series of advertisements in 
which Microsoft claimed that users 
of Excel could save 147 minutes 
of working time a day; this led to a 
complaint to the U.K.’s Commit¬ 
tee of Advertising Practice. Then 
Lotus launched a series of state¬ 
ments about the use, or non-use, of 
Windows 3.0 in the U.K. Ac¬ 
cording to Lotus, 77 percent of the 
U.K. installed base of PCs are 
286-based systems or older and so 
are not capable of effectively 
running Windows 3.0 anyway. The 
company claims that its own sur¬ 
vey shows that 76 percent of cor¬ 
porate purchasers of Windows 
3.0 have had it installed on 20 per¬ 
cent or less of the PCs under 
their control. 

BYTE^s BIX on-line information 
service is now cheaper to reach 
from Europe and Australia. Up 
to now, users have had to dial BIX 
directly in the U.S. or use cheap¬ 
er messaging systems supplied by 
their local phone company. 

Either way, this has usually been 
expensive. Now there are local 
nodes in Belgium, France, the 
U.K., the Netherlands, Italy, 
Denmark, Sweden, Switzerland, 
Germany, and Australia; they 
work at rates of between 300 and 
2400 bps, although some num¬ 
bers are limited to 1200 bps. 

Under the new service, you pay a 
standing charge—$20 per hour in 
the U.K. and $29 per hour in 
Australia—plus the charge of a 
locai or nearly local call. 


SPREAD THE WORD 

Your new product is important to us. Please address information to New Products Editors, 
BYTE, One Phoenix Mill lane, Peterborough, NH 03458. Better yet, use your modem and 
mail new product information to the microbytes, hw or microbytes, sw conferences on BIX. 
Please send the product description, price, ship date, and an address and telephone num¬ 
ber where readers can get more information. 


Test Your Computer’s Ergonomic Quotient 
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AC£44iJl/AC/44A 

VGA i^to 

1024 X 768 inu^riaced 
and rntn-inler^sced. 


MS 1480New. 

14^ Mti^iscan cokmr 
mt^nitorfw XT/A T and 
I^/2famiii^ aj ftrsortci/ 
fToinpuffTs. 


AM 1412. 

14“Anat(^ M^nohigh 
pesDiution 720x480 
Jbr DTP and VKP 
type afptkstkim. 


AC 1432. 

M'^Anakig Cohur VGA 
monitor compatibie with all 
nc?j4 including rhe 

ISM^mnge. 


HANNOVER FAIR 

GeBIT'91 


MARCH 1 3-20, 1991 

Hall 6, Stand CSO 


OUR 

BRILLIANT 
DISPLAYS 
CARRY 
A CLEAR 
MESSAGE. 


Our range of data monitors is a brilliant 
collection of highly versatile units - each one 
ready to give you a precise and vivid display. 

InterQuad provide exactly what you are 
looking for; sharp images, crisp text, and vivid 
colours, all presenting the information you need 
with faultless clarity. 

Here is the reliability and the performance 
you require to meet present and future 
information display needs to perfection. 

^Quality' is the ultimate message which shines 
out cieady from every screen. 

These di^lay monitors are designed and 
manufactured to the highest standards, with 
every unit passing a series of stringent test 
procedures. 

They also have 'the right attitude* to everyday 
uorking - all feature an integral tilt and swivel 
base permitting choice of the best viewing 
position for comfort and convenience. The 
result: monitors which will he an asset to any 
office. 

A BgAND IVEW I4”l Look closely at our neuf 
autoscanning 14"^ inleiligent high resolution 
monitorl (Main illustration). It automatically 
synchronises 315 and 35.5 kHz and 
50 to 90 Hz. 

The AC1440 supports VGA, Super VGA (800 
X 600) and IBM 8514A (1024 x 768 interlaced) 
and has a dot pitch of 0.28mm. The AC1448 
supports 1024 x 768 non interlaced. 

InterQuad can give you a completely fresh 
angle on brilliant graphics, data, and whatever 
you want to see. 

Contact us at the address below. 



INTmQtMD have liisMbutots AtmTUA . MicropoinJ Warvnuertrkbs CmbH M 022368257S. BHCTCW, Ooetens Dtiiribution m 03 82S 2823. cmtUS, Mucbmwnk tM Ti?/ 02444192. 

nENMAMK Teciiwan! A/S. m 42 94 SO 33MOIJAND. Akam EiecSwnia tv Tel (Oj 79 443200. ICELAND. Ortoiimaeknt-Tai^ukajnp ^ m 3S4 I 637220. tSKAML. Hal Ci>mputm ltd. Tsi. 03 575 0625. 
ITALY, Bit Compukrs Gruppo S r.I. 7K 06429 5236 NORWAY. Cvlarmport AS. TeL 05314085. PORWCAL, OfXadft ile Eleetmnica e Cknti^ixs Tel 01 574984 STAIN, SOI i4. Tei. 01 413 7246 

SWEDEN, DalaimportAB Tld 08 71694 SS.SWItZEXLAND, mni-P&i^imals, AG. 04236 53 77. YUGOSLAVIA, Boman mabtishrnml (LtechNnslein). TWr 7523945 
KENYA. Compulxt ConsuMng Smices Ltd TfeT. 02 721314. GREECE, X4, Tel 6550827. 

InterQuad Limiled 653^54 A^ /luvnue, Stoi^h, BeTt^i^SLl 4BG. CngiaTui. Fd; (44) 75336464/(44} 753 34421 eXt. 139 Tdex; 347542. INTQAD G. Fax (44) 753 772%. 

Germany: InlerQmd ComfmkrGmhH Td (49) 6102 20 Francs: IntmQuad TeL (33) 1 45840515 

CSrrln ^5^ an Inouirv Cord. 
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TEAC. 

SMALL IN SiZE (3^2 mCB FORM FACTOR). 

HUGE IN CAPACITY (A FOIL 600m). 



9 A choice of interfaces: SCSI or D/CAS-5. 

* Autoeject function. 

• 5V4-inch form factor models also available. 


3V2-in€h Form Factor Cassette Streamer 


MT-2ST/Fseries 


Fcff Memories \bull Be Glad lb Have 


TEAC CORPORATION Musashino Center Bldg,, 1-19-18 NaXa-cho, Musashino, Tokyo 180. Japan Tel:0422-S2-5O41 Telex 34435 Fax:0422-S5-2S54 

■ Hong Kong, Nissei Sangyo Co.. Ltd Hong Kong Branch Tel: 3-343441-6; KARIN ELECTRONIC SUPPUES CO., LTD. Tel 3-898252 ■ Singapore, NISSEI 
ELECTRONICS, LTD. SINGAPORE BRANCH OFFICE Tel: 2357900; UAC SJNGAPORE HEP. OFFICE Tel; 2922608 HNew Zealand, OATAMATIC 
NETWORKS UM1TED Tel: 09-444-0760 ■Australia, DISTRIBUTION Tel: 02-888-9000 ■tMonesJa, CHUGAI BOYEKI CO., LTD. Tel: 370824 

■ Philippines, COMPEX INTERNATIONAL INC. Tel: 213020 ■tmtia, Priya Electronics ^ ChemioalS limited Tel: 2863611 ■KirwaiL Bader Al MuBa ^ 
Bretbers Ct>. W.LLTal: 2423250 ■UnMed Kingdom, TBKDATA UMITtD Tef:07S2 577677; Data Peripherals (UK) Umited Tel: 0785 57050 ■F.R. Germany, 
nbn Erektronik GmbH Tel: 06152/390 HAysIrla, nbn Etektrcmik GmbH Tel: 0318740 28 05 ■Netberlends, SiMAC DATA B V. Tel: 040-582933 ■Belgium & 
Luxemburg, SIMAC ELECTRONICS SPRUBVBA Tel; 02/252.36.30 ■France, TtKELEC AIRTRONIC S.A. Tel: (1)4534-75-35 ■Italy, A.E.S.S.E. S.p.A. Tel: 
02/54,64,741 BSpain, ATAIO INSTRUMENTOS S.A Tel: 73Sr^3252 ■Portugal, BASF PORTUGUESA LDA. Tel: (351) 1-562511 ■Switzertgnd, WENGER 
PERIPHERALS AG Tel: 01/830 75 SS ■Denmark, Dansk Birw Teknlk A/S Tef: 03/66-20 20 BSweden, MACROTEK AS Tel: 06-733 02 20 ■Norway, 
SCANTELE A/S Tel; (02165 69 20 ■Finland, INSTRUMENTARIUM CORPORATION Tel: 90-520 4330 

" It pfl dtsirsbutor fisted above is in your area, please contact as direcliy for farther derails about our products. 


Grdo 499 on Inquiry Card. 
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Mannesmann Tally’s 
Battery-Powered Page Printer 



T he battery-operated 
MT735 portable printer 
from Mannesmann Tally may 
have only an A4 footprint (29 
by 22.05 by 5,95 centimeters) 
and only weigh 3.8 kilograms, 
but it has the speed and quality 
of a laser printer. Ft employs a 
thermal-transfer process that 
prints onto plain paper or over¬ 
head transparencies. 

I was impressed by the 
MT735 even at first sight—its 
almost featureless gray box is 
the size of a box of chocolates 
(or of three copies of BYTE 
stacked up) and easily fits into 
a briefcase. On closer inspec¬ 
tion, I found that the lid of the 
box is the sheet-feeder tray, 
ingeniously hinged so that 
when I released two thumb- 
catches, it automatically 
swung into place. As it 
swings, a second flap opens to 
reveal the paperfeed roller and 
paper-output g uides—very 
neat and much easier to do 
tlian to describe. 

You load a stack of up to 50 
sheets of plain A4 or U .S. let¬ 
ter-size paper onto the sloping 
feeder, which grips the lower 
corners of the stack. You then 
tilt the feeder forward and 
close the feed roller to make 
contact with the lop sheet. 
Output sheets emerge one at a 
time and face-up. The printer 
does not have an output bin. 1 
found loading the paper easy, 
as long as I made sure that the 
stack was not even slightly 
crooked, as this caused a 
paper jam. 

Releasing another pair of 
thumbcatches on the back of 
the printer causes the 
MT735*s case to split open 
like a clamshell and reveal all 
its works, which are simple 
and novel. To print, the 
MT735 covers an entire sheet 
of paper with a plastic mem¬ 
brane and then heats selected 
areas to transfer an indelible 
black pigment to the paper. The 
MT735 achieves its 6-pagcs- 
per-minute speed by printing a 


line at a time—it forces paper 
and membrane into contact 
with a long thermal print head 
in the bottom of the case. The 
head contains 2560 heating 
elements in four blocks of640, 
yielding a resolution of 300 by 
300 dots per inch. 

The thermal-transfer mem¬ 
brane comes on rolls the width 
of an A4 sheet and is rewound 
onto a take-up roller after use, 
like film in a camera; it looks 
like a miniature roll of black 
polyethylene bags. A perfect 
negative image of every page 
you print is left on the take-up 
roll; thus, high-securily users 
will want to destroy it. Each 
roll prints 150 A4 pages at a 
cost of 7.3p (13 cents) per 
page, which is comparable to 
most laser printers. The two 
rollers slide into a plastic 
frame that you can remove 
from the machine for easier 
access. 

The membrane is no! messy 
to change but is easily ripped 
(e.g., sometimes a paper jam 
will tear it). The only printing 
problem that 1 had was caused 
by by a small fragment of 
ripped membrane sticking to 
the print head; cleaning the 
head with a dry cotton swab 
cured it. I found changing the 
roll no more difficult (and 
cleaner) than changing toner 
on a laser printer. 

Power for the MT735 nor¬ 
mally comes from an internal 
rechargeable battery, which 
lasts for roughly 150 pages, or 
about as long as the ribbon 
roll. You can also power the 
MT735 with the included AC 
power adapter, which can re¬ 
charge the battery in about 8 
hours. 

Print quality is first class, 
giving jet-black glossy charac¬ 
ters and solids that are resis¬ 
tant to smudging (indelible, 
light-fast, and sol vent-resis¬ 
tant to DIN standards 16554, 
16525, 54003, and 16524). 
Using poor-quality paper with 
a rough or dusty surface may 


MT735 

£995 

Ribbon,£11 

Requirements: 

A computer with a 
Centronics printer interface. 


cause characters to break up, 
but ordinary office typing 
paper is fine. 

A three-way switch on the 
MT735*s control panel alters 
the print density. Because of 
the way that thermal transfer 
works, you can leave this 
switch set to maximum den¬ 
sity without using up the rib¬ 
bon any faster, although the 
extra heating required drains 
the battery quicker. I encoun¬ 
tered no reason to use lower 
densities. 

You must not feed enve¬ 
lopes, cards , or embossed pa- 


Mannesmann Tally Ltd, 
Molly Millar's Lane 
Wokingham, 

Berkshire RGl 1 2QT 
U.K. 

44-734-788711 
fax: 44-734-791491 

Cirdo 978 
Oil Inquiry Cord, 


pers into the MT735, nor can 
you make carbon copies; how¬ 
ever, the MT735 has its own 
copying facility. The printer 
contains 1 megabyte of inter¬ 
nal memory into which it as¬ 
sembles printing data; by go¬ 
ing off-line and pressing the 
Copy button, you can get more 
copies of the current memory 
contents. 

The MT735 has four hard¬ 
ware fonts: Corpora (Couri¬ 
er), Swiss (Helvetica), Timor 
(Times Roman), and Mathe¬ 
matical. It also contains four 
printer emulations: Epson 
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LQ850, IBM Proprinter X24, 
Hewlett-Packard LaserJet II, 
and HP Desk Jet Plus. It does 
not support PostScript, but it 
lets you download soft fonts, 
including those for the origi¬ 
nal HP LaserJet 11. You can 
load up to 178K bytes of HP 
fonts or 32K bytes of IBM Pro- 
printer fonts into memory (an 
input buffer uses another 38K 
bytes). 


You select an emulation and 
a national character set by set¬ 
ting DIP switches inside the 
case (ISO and European Com¬ 
puter Manufacturers Associa¬ 
tion sets are included along 
with all the popular PC sets). 
The power-on self-test feature 
prints out the battery’s current 
state of charge as a bar chart, 
as well as the position of all 
DIP switches and the currently 


selected emulation, in addi¬ 
tion to samples of the internal 
fonts. 

This remarkable printer be¬ 
haves like a laser printer, but it 
is fully portable, and it con¬ 
sumes little desk space. 
Mannesmann Tally recom¬ 
mends a duty cycle of not more 
than 80 pages per day, which 
precludes using it to replace 
the office laser printer. Simi¬ 


lar print quality can be had for 
one-third the price, also in 
portable form, from Canon’s 
brilliant new BJ lOe bubble-jet 
printer. However, the MT735 
scores high with its laser-like 
speed (si x times faster than the 
BJ lOe) and will probably find 
favor with executives using 
top-end notebook and laptop 
computers on the move. 

—Dick Fountain 


Microvitec Enters 
the Interactive Video Arena 
with DAVID 


T he core of any multime¬ 
dia system is an interac¬ 
tive video device that trans¬ 
lates video images into com¬ 
puterized digital images that 
you can display on a PC. IV de¬ 
vices let you incorporate still 
or motion video into PC appli¬ 
cations. Ideally, they should 
also let you mix and match 
video and computerized 
images at will and be powerful 
enough to run motion video in 
real time—although most IV 
devices for PCs do it in “near” 
real time. 

The practical processing 
problems with IV are enor¬ 
mous. First, a digitally stored 
full-screen video image takes 
up about lOOK bytes of mem¬ 
ory. Video runs at 30 frames 
per second, although when 
you run it through an IV de¬ 
vice, it is more likely to run at 
around 24 frames per second. 
This means that 1 second of 
video takes up about 2.4 to 3 
megabytes of memory space, 
and the IV device has to pro¬ 
cess that amount of informa¬ 
tion in 1 second. In reality, IV 
devices have to use some kind 
of data compression, and vari¬ 
ous vendors and standards 
committees are pushing to de¬ 
velop a “standard” form of 
data compression this year. 
While these standards have yet 
to be decided, the multimedia 
market is in a state of flux. 

Microvitec has been selling 
multimedia systems for some 


time as a distributor for Vid- 
eoLogic, one of the leading 
suppliers of IV boards. But 
now the company has devel¬ 
oped its own IV board, called 
the Digital Audio and Video 
Interface Device (DAVID). 
The full-length board can dis¬ 
play full-screen video in VGA 
or Enhanced VGA (1024- by 
768-pixel) mode, and it sup¬ 
ports analog or digital stereo 
sound. The system is compat¬ 
ible with NTSC or PAL video 
standards and can display the 
entire 625 lines of picture in an 
Enhanced VGA display. 

DAVID accepts video input 
from devices such as video 
cameras, recorders, and laser 
disc players. It stores the im¬ 
ages on a hard disk drive, 
which is a limitation since the 
images fill up a disk quickly. 
DAVID currently supports 
VideoLogic’s Multimedia In¬ 
teractive Control standard for 
data compression, which re¬ 
duces images by a factor of up 
to five; however, Microvitec 
maintains that it will follow 
the standards for data com¬ 
pression that should emerge 
this year. The favorite to be¬ 
come at least one of the stan¬ 
dards is Intel’s Digital Video 
Interactive. In-the future, it 
should be possible to compress 
images by a factor of up to 100, 
which will make storage on 
hard disk drives more practi¬ 
cal. For the present, the pre¬ 
ferred storage medium is a 



DAVID 

£1495; device drivers, 
£125 and up; software 
toolkits, prices vary 
according to customer 
requirements; Insight MM 
workstation, £6000 

Requirements: 

IBM AT or PS/2 with a 
286 microprocessor, 640K 
bytes of RAM, DOS 4.0, 
one floppy disk drive, a 
hard disk drive, and VGA. 


MV Multimedia 
Microvitec pic. 

Futures Way 
Bolling Rd. 

Bradford, 

West Yorkshire BD4 7TU 
U.K. 

44-274-390011 
fax: 44-274-734944 

Circle 977 
on Inquiry Card. 
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See 
us at 
CeBIT 
HaU4 
Stand EI6 


If your database looks like this, 
you’re ready to face die future. 


Given the chance to gaze at the future of database 
computing, what would you see? 

Graphical applications that are intuitive and yet 
incredibly powerful, supporting SQL and even pictures. 

Applications like Superbase 4 Windows. 

rniriirNii ^ ifA?i mi iCT raii^ 

Superbase’s intelligent implementation of the 
Windows interface makes it easy to work with. 

Unique features like the VCR panel mean browsing and 
reporting on data have never been simpler. 

Superbase’s Form Designer lets you draw 
and design forms that are easy to understand 
and use. 

And, with its own comprehensive Database 
management Language, you can develop professional 
applications, running under Windows 3.0. 

Superbase also provides 
comprehensive support for 
Dynamic Data Exchange and 
Dynamic Link Libraries. It even 
reads dBase™ files directly. 




No wonder the US Air Force has already standardised 
on Superbase 4 and committed to 200,000 copies. An 
impressive endorsement by anybody's standards. 

So, for your future’s sake, clip the coupon, send us 


your business card, call our 
European HQ in London on 
(0)81330 7166, or call your 
local distributor to find out 
more about Superbase 4. After 
all, the benefits are staring you 
in the face. 






Denote the relational links between 
the files referenced in your foraiL 


SUPERBASE 

To: Riedsion Software Ltd. 6 Paric Terrace* Worcester Park* 

Surrey KT4 7JZ, England, Fax: (0)81 330 2089 
I would like to receive a Superbase 4 Trial Pack 

Windows UsctD Excel User □ 5.25'M,3Mbn 3.5” 720k □ 




Name . 


Job Title. 


Company , 
Address _ 


Postcode 


Tel 


GERMANY; Precision GmbH - (0)89 8753014; UAI.Y: J-Soft S,EL - (0)2 26 22 07 00; FRANCE; Micro Appljcation - (1)4 770 3244: SWEDEN; Expander Infarmatic - (0)8 705 2600 
Compnler 2000; GERMANY; (0)89 7 SO 4fin' AUSTRIA; (0)222 46 56 11; SWITZERLAND; (0)42 642 022; SPAIN; (0)3 473 16 60 

^Srrla Aftfli nn tnmiSrv ^#ir#l 
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laser disc player or drive, 
which is slower than a hard 
diskdrive. 

Once you input a video 
image, you use a Microsoft 
Windows 3.0-compatible in¬ 
terface to display it as still or 
motion video in any size win¬ 
dow. You can also mix and 
match images at will with data 
windows, computer graphics, 
or other video images. The 
editing software is a TSR pro¬ 
gram (which uses a maximum 
of 40K bytes of RAM) that you 
call from Windows 3.0 at any 
stage. 

Microvitec’s software for 
the DAVID board is still under 
development, and the version I 
used was not fully compatible 
with Windows 3.0, although it 
is getting close to it. Even so, I 
found it easy to use. The soft¬ 
ware has mouse control, pull¬ 


down menus, icons, and menu 
bars, which makes the editing 
process straightforward. 

DAVID handles the graph¬ 
ics-display editing and stor¬ 
ing, and it outputs the infor¬ 
mation to the VGA, Super 
VGA, or Extended VGA card 
so that you can run it on a 286 
PC. DAVID can process one 
full-motion video window in 
real time. To run more than 
one image in real time, you 
would have to add more 
boards; you can use up to four 
boards in one system. 

The device directly sup¬ 
ports VGA standards, and it 
uses noninterlaced display 
techniques, resulting in a 
smooth image with little fuzz¬ 
iness between video and com¬ 
puter graphics images. Once 
DAVID combines the images 
in the editing process, it sends 


them to the display as single 
VGA screens. 

Because of the device’s rel¬ 
atively high definition, Micro- 
vitec has developed a range of 
software to go with the system, 
including C and Pascal pro¬ 
grammer’s development kits. 
The kits supply the video han¬ 
dling and editing routines that 
programmers need to develop 
applications for the system. 

Microvitec believes that the 
biggest immediate market for 
IV is in training applications. I 
looked at DAVID as part of the 
company’s specialist training 
workstation. The Insight MM 
workstation incorporates a 16- 
MHz 286 PC with 1 MB of 
RAM, a Super VGA graphics 
card, a 14-inch color VGA dis¬ 
play, one floppy disk drive, 
stereo speakers, a headphone 
socket, and an integral CD- 


ROM drive. The workstation 
is an inexpensive system for 
using and developing training 
applications. 

The multimedia product 
arena is wide open at present, 
but as the standards emerge, 
you can expect just a few com¬ 
panies to come forth with a 
worthwhile market share. Mi¬ 
crovitec is putting in its claim 
early with DAVID—the com¬ 
pany has set up a separate com- 
pany, MV Multimedia, to 
market these products and de¬ 
velop new ones, which shows 
serious intent. The DAVID 
board is sophisticated and rep¬ 
resents something close to the 
state of the art in the present IV 
market. However, this is a 
market that will change quick¬ 
ly as new developments push it 
forward. 

—Co/in Barker 


A Utility for Tailoring DOS to Local Languages 


N o matter where you go in 
the world or what lan¬ 
guage people are speaking, 
when the subject turns to com¬ 
puters, familiar words like 
DOS, spreadsheet, and RAM 
start to pepper the conversa¬ 
tion. Since it was the Ameri¬ 
cans that led the microcom¬ 
puter revolution in the late 
1970s, it is not difficult to 
understand why English (or, 
more accurately, American 
English) is the lingua franca of 
the computer industry. So if 
you wanted to use the latest 
piece of American hardware 
or software, you simply had to 
understand some English. 

Times changed, however, 
as the American computer in¬ 
dustry realized that it had to 
adapt its products to tap the 
potential markets outside the 
U.S., especially in Europe. 
For example, when Lx>tus set 
up its European subsidiary in 
1983, almost the entire staff 
was set to work on producing 
local-language translations of 
the Lotus 1-2-3 documenta¬ 
tion and then the software it¬ 
self. Today, it seems that a lot 


of companies do not appreci¬ 
ate the advantages of local- 
language editions in terms of 
increased sales. (It’s also true 
that many European suppliers 
do not fully appreciate the ad¬ 
vantages of producing English 
versions of their products.) 

Throughout all this, DOS 
commands have remained the 
one key aspect of personal 
computing that has not been 
reconstructed. While Micro¬ 
soft produces local-language 
versions of DOS with trans¬ 
lated help and error messages, 
the command words are the 
same everywhere. StarCOM 
from Our^ft is a utility that 
lets you change the English 


StarCOM 

US$59.95 

Requirements: 

IBM PC with any version of 
DOS. 


DOS commands into another 
language. The package con¬ 
sists of four programs, called 
RENCOM, DUPCOM, DEL- 
COM, and DIRCOM, that 
provide a flexible method for 
changing the commands. 

The RENCOM program al¬ 
lows you to rename DOS com¬ 
mands in the same way that 
you rename DOS files. When 
you rename a command, 
RENCOM deletes the old 
command name. DUPCOM 
lets you duplicate commands 
and rename one of them so that 
you can have one command 
with two names—a new name 
and the old name, with both 
names working equally well. 


OurSoft 
P.O. Box 6396 
Bellevue, WA 98008 
U.S.A. 

(206) 643-0204 
fax: (206) 869-2837 

Circle 976 
on Inquiry Card. 


DELCOM lets you delete com¬ 
mands, and DIRCOM displays 
a list of your current 
commands. 

RENCOM lets you replace 
any command with any other 
word you choose. The internal 
command table in COM¬ 
MAND.COM is rewritten, 
but it doesn’t change the DOS 
program code, so it will still 
work with any application— 
the exceptions being applica¬ 
tions that call an original DOS 
command. These programs 
generally do this in an instal¬ 
lation process, so, to make 
these programs work, you 
have to attach a batch file that 
runs an unchanged version of 
DOS as a secondary command 
processor. Trial and error will 
soon reveal which programs 
will need this batch file. 

The changed version of 
DOS is designed to fit into the 
existing DOS command-file 
size, so the total characters in 
your new DOS command file 
cannot exceed the total in the 
existing one. StarCOM uses a 
simple menu-driven interface 
with lots of on-screen help to 


THE FACTS 
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NOW SUPPORTS MICROSOFT C6.0™ AND WINDOWS 3.0™ 


db_VISTA ni— Perfonnaiice 
DBMS For C I?(^raiiimers 



The db VISTA IIF^ Database Management system is 
intended for use by the professional C applications 
developer. dhJVISTA III is witten in C and provides 
a complete set of development tools that feature: 

• High speed access to data. 

• Mainframe functionality. 

• Portability to any C environment* 

• Royalty-free run-time distribution. 

• Source code available in C* 

db VISTA III provides both ReiationaJ and Network 
database model technology for programming flexibil¬ 
ity, Retrieve a record fast using the relational keyed 
access method and all related records can be immediately 
available using the network database model. 

db VISTA ni includes a SQL-based query and report 
writing program that allows easy ad-hoc database 
queries against a db_VlSTA III database* Also provided 
is a stand-alone database restructure program that lets you 
modify the database structure without writing custom 
conversion programs. 

dbVISTA m is Fast. Access times for retrieving data 
are largely independent of database size* 

db VISTA III is Portable. Develop an application in 
any environment and your database access code can be 
ported without change to any other supported environ¬ 
ment. Currently, db_VISTA III supports MS DOS, MS 
Windows, OS/2, Macintosh, UNIX System V and 
Berkeley, QNX, XENIX, Ultrix and VMS. 

db VISTA III is a product of Raima Corporation and 

has been sold to thousands of C programmers in over 60 
countries. Comprehensive training classes and develop¬ 
ment services are also available* 

Call your Raima distributor for more information about 
db_VISTA m. 


FuU Raima Support Serv ices- 
Including rraining. 

Develop your applications even faster 

with Raima Training Gasses: See ns ai CeBIT VI 


March 6-7 
April 10-11 
April 15-19 
April 22-26 


U.K. 

UK. 

Australia 

Singapore 
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db_VISTA"m 

Database Management System 


Australia: 61 2 419 7177 
Belgium: 32 2 734 9818 
Central Am: 506 28 07 64 
Finland: 358 042 051 
Italv: 39 45 584711 
Mexico: 52 83 49 53 a) 
Norway: 47 244 8855 
Sw^eden: 46 13 111588 
Taiw^an: 886 2 552 3277 
U.K.: 44 992 500919 
USSR: 01 22 35 99 07 
W.Germanv: 49 7022 34077 


Austria: 43 22 43 81861 
Brazil: 55 11 829 1687 
Denmark: 45 42 887249 
France: 33 1 46092784 
Japan: 81 3 865 2140 
Netherlands: 31 2503 26312 
Singapore: 65 298 2308 
Switzerland: 41 64 517475 
Turkev; 90 1 152 0516 
Uruguay: 598 292 0959 
USSR: 812 292 7210 



Raima Corporation 3245 146th Place S.E., Bellevue, WA 98007 USA (206)747-5570 Fax: (206)747-1991 Telex: 6503018237 MCI UW 

Copyrigtii Cl/OW Rewnwr CrJiTwramm, All rjjfAtJ ii re/\isiered in the USJ^aSenr aniJ Tyademart Offiri* 
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guide you through this pro¬ 
cess, and it keeps a running 
total of how many spare char¬ 
acters you have left. The first 
thing you should decide is ex¬ 
actly how you are going to 
change the commands, includ¬ 
ing the types and lengths of ab¬ 
breviations you want to use, 
before you actually do it. 

DUPCOM lets you rename 
the commands and retain the 
the existing ones. This routine 
is useful when you are prepar¬ 
ing a new version of DOS for 
an experienced user. Because 
of the restrictions on the DOS 
file size, you have to delete 
the existing commands com¬ 
pletely to allow space for the 
duplicated ones. Most users 
can spend their whole lives 
working with a PC and not use 
half of the available DOS com¬ 
mands, so it should not be a 
problem to delete some of 
them. Retaining the original 
commands makes it easier for 


experienced DOS users to use 
the system. As with REN- 
COM, DUPCOM’s com¬ 
mands sit in the command file. 

This is a very useful utility. 
You can change DOS com¬ 
mands as and when you like, 
shorten them to one- or two- 
letter commands, which I*ve 
done to make actioning com¬ 
mands quicker, and release a 
blocked command, such as 
copy, so that an application 
can use it. 

The only problem I found 
with StarCOM is that it has no 
utility for resurrecting deleted 
commands. If you delete a 
command to make space for a 
copied command or a replaced 
command, you cannot bring it 
back. Obviously, it would be 
wise to keep a complete copy 
of your current version of DOS 
before you make any changes 
with StarCOM. You can also 
take other precautions; for ex¬ 
ample, you can shorten the un¬ 


wanted commands to one or 
two letters instead of deleting 
them to provide space. In that 
way, you can use the rename 
command to bring the com¬ 
mands back to their original 
form in the event that you 
make a mistake. 

I used StarCOM with a wide 
range of comm ands and found 
that each command worked as 
expected and that the applica¬ 
tion's performance was unaf¬ 
fected. After years of working 
with DOS, it was a novel expe¬ 
rience using new commands of 
my own. Somehow, destroy 
creates a better mood of cau¬ 
tion than delete. 

Fiddling with the internal 
command structure of DOS is 
a task not to be undertaken 
lightly, and OurSoft has wise¬ 
ly taken some precautions to 
protect any part of DOS that 
you change and to ensure that 
it will work normally with 
your applications. These re¬ 


strictions could limit Star¬ 
COM *s usefulness for skilled 
DOS users; however, OurSoft 
did not develop the product 
with those users in mind—the 
product is mainly aimed at 
system managers who want to 
make it easier for nontechni¬ 
cal users to come to grips with 
their PCs. 

But while it can also be fun 
to use, StarCOM has a serious 
purpose. While environments 
like Windows 3.0 make it eas¬ 
ier for novice users to use PCs, 
there will still be cases where 
Windows 3.0 will not be nec¬ 
essary. Novice users who need 
DOS for simple tasks, such as 
copying and deleting files and 
making and maintaining di¬ 
rectories, will find it easier to 
deal with if it has intelligible 
commands that speak their 
own language. StarCOM 
makes that an easier process, 
and it is good value. 

—Colin Barker 
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A graphical database front-end with access 
to dBASE, OS/2 EE Db Manager, 
SQL*Server and Oracle. Runs under Win¬ 
dows or OS/2 PM. From £ 138. 
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Screensaver for Windows 3.0 with Extensive Graphics and Animation. 
Password protection, Adjustable blanking interval, and more. £ 12. 



Without 


Software DMI is a distributor and publisher of software packages for Windows and OS/2 PM. You 
can today find us in Sweden and Finland. If you are interested in representing us and our assortment 
of over 20 applications in your country please contact us as soon as possible. 

HQ: Software DMI, Box 39119, 100 54 Stockholm, Sweden. Tel: +46-8-768 53 95. Fax: +46-8-758 23 23 
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IF YOU WANT A 
SUPER VGA MONITOR 

WITH NO 
VISIBLE FLICKER 
SIMPLY TEST THE NEW 
PHILIPS BRILLIANCE. 


Philips introduces the 6CM3209 
Brilliance Super VGA monitor - 
with a refresh rate of ^0 Hz in 
Super VGA [800 x 600), for no 
visible flicker. 

Compared with multi-frequency 
monitors (which usually hove a 
much lower refresh rate), this Brilliance monitor of¬ 
fers a sharper, stabler picture, thus reducing eye 
strain while enhancing text and graphics software. 
Downwards compatible, Brilliance also performs 




brilliantly in VGA, EGA, CGA, 
Hercules and MDA* And with select 
components, it's built to perform. 

This Philips 6CM3209 is the top- 
of-the-line in Super VGA monitors. 
One of the Brilliance high-resolu- 
tion range, for computer users who 
demond a clear advantage in performance. 

For more information, please contact Philips Consumer 
Electronics, BU monitors, Building SEE, 5600 MD Eindhoven, 
The Netherlands. 


PHILIPS BRILLIANCE. THE CLEAR ADVANTAGE. 



PHILIPS 
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SIEMENS 

NIXDORF 


A Sure Sign 
of Quality 

Siemens Nixdorf and Partners 


As a user of electronic data process¬ 
ing systems you require professional 
partners able to give you competent 
advice in solving your computer problems. 
And this is precisely where Siemens 
Nixdorf and their dealers set a new 
standard in the market; 

Siemens Nixdorf QUALIFIED PARTNERS. 

Wherever you see this sign of quality, 
you can be sure to find first-class advice, 
reliable service and a complete range of 
EDP products throughout the whole of 
Europe. And why should you settle for 
less? 

A wide range of hardware, Profes¬ 
sional systems offering top quality and 
performance. Particularly in electronic 
data processing. Made in Germany has 
become an acknowledged seal of quality. 
With the MS-DOS, OS/2, SINIX and 
UNIX operating systems. With integral 


software solutions tailored to the needs 
of the business client, 

Siemens Nixdorf is the ideal partner 
for qualified dealers, system and 
software outlets committed to doing far 
more than just selling hardware. And 
Siemens Nixdorf dealers are your compe¬ 
tent system consultants for solving your 
EDP problems. They guarantee that you 
will get the right software solution. Plus 
the service and back-up you require. For 
this is our concept of synergy at work. 

You'll find Siemens Nixdorf qualified 
partners nearby wherever you are. Just 
write to us for the name and address of 
the dealer nearest to you. 

Our address: 

Siemens Nixdorf Informationssysteme AG, 
Division Reseller 
Burgermelster-Ulrich-Str. 10D 
DW-8900 Augsburg / Germany 
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AIMfax FOR UNIX 


FROM JUST £1/i95 (including poiWe fax modem) 

Fax direct from your system terminal 



n nne ni 


TYPE OF COMPUTER IN USE 


AIMsoft 

INTERNATIONAL 

LIMITED 


To: all office managers 

From: the Open Systems 

communications specialists 

OearSIr/Madam 

Next to the telephone, Fax is probably the most popuiar mode of busimss 
communication in your organisation. Yet, increasingly heavy use means that the fax 
machine is rapidly becoming the communications bottleneck of most offices. 

Now, thanks to AIMfax, you can convert any desktop, portable, of laptop 
computer running UNtX/XENIX into a full function fax system - a practice 
which offers many advantages over conventional methods. 

Traditionally, a document must be prepared for facsimile, transmitted (and possibly 
re-transmitted), copied for distribution to others, then filed - a process which is both 
time consuming and wasteful of company resources. The AIMfax atlernative 
however will allow your users to send Fax to any Group 111 tax machine 
anywhere in the world directly from their system terminaL 

For ease of use and effective utilisation of existing software applications AfMfax can 
be seam/essly integrated wftti the iead/ng office automation packages, inc/uding 
Unipiex, QUO, and WordPerfect. 

For most of your office staff AIMfax will only be seen as a few additional menus 
within their familiar applications software, and faxing a word processed 
document, tike this letter, can be achieved in a matter of seconds using a tew 
simple keystrokes. 

AIMfax includes /acuities to incorporate company logos and signatures and to 
transmit documents in a range of type fonts and sizes^ And because no 
conventional document scanning is involved, the quality of the transmitted 
fax is significantly better than that of a traditional Fax machine. 

System queuing, dialling and. if necessary, re-dialling, date stamping, and the 
production of pre-formatted cover sheets, are alt taken care of automatically, 
eliminating human errors and leaving both computer and user to carry on with other 
tasks. 

For more information about AIMfax please call (44) 727 41201 or complete the 
coupon below. 

Yours sincerely 




Mike Quinn 
Sates Director 


HANNOVER FAIR 

GleBIT'91 

t^ntd CHriw let IrAmoIwi and UlkwnrdHrttttlHwii IWmhw 

MARCH U-20, 1991 


PS. AIMsoft has distributors for AIMfax throughout Europe and in the USA. 


AIMsoft International Limited Alban Row 29 - 31 Verulam Road St Albans Hertfordshire AL3 4DG UK 

Member ol Ihe AIM HOLDINGS Group 

NAME __POSITION_COMPANY_ 

ADDRESS_ 


-COUNTRY- 
-FAX No_ 




AIMsoft acknowlHi^ alt [radamarhs 
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A 286 PC 
with Removable 
Hard Disk Drive 

T he new EX286IBM 
PC compatible offers all 
the usual features of a desk¬ 
top PC, plus a removable 
hard disk drive that in¬ 
cludes a low-insertion-force 
connector, a pivotal handle 
(which facilitates removal of 
the unit), twin-stage slide 
rails, and a camlock to pre¬ 
vent unauthorized removal 
of the drive. 

The main board uses the 
Intel 286 micrqjrocessor, 
running at zero wait states, 
and NEAT chip sets, allow¬ 
ing operation at 16 and 20 
MHz. The board can also ac¬ 
commodate up to 2 MB of 
RAM, which includes shad¬ 
ow RAM and disk cache 
areas to improve 
performance. 

The system has the 
American Megatrends BIOS, 
five expansion slots, two 
synchronous serial ports, one 
parallel port, and an 8-bit 
VGA graphics controller that 
also supports CGA, EGA, 
MDA, and Hercules stan¬ 
dards. The EX286 PC can 
support two floppy disk 
drives and two hard disk 
drives, including the usual 
514- and 3 Vi-inch floppy 
disk drive and 20-MB, 40- 
MB, and larger 3-inch 
hard disk drive con¬ 
figurations. 

A range of monitors is 
available as options. The 
EX286 runs under DOS, 
which is not included. 

Price: £495. 

Contact: Datasources 
(U.K.), 20 Bishop Rd., Bon¬ 
ington, Macclesfield, 
Cheshire SK10 5NX,U.K., 
44-625-572258; fax 44- 
625-574025. 

Circle 1320 
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Transputer 
Modules and 
Motherboards 

T he Processor trans¬ 
puter modules consist of 
a transputer and applica¬ 
tion-specific components. 
Each TRAM offers a pro¬ 
cessor performance of 6 VAX 
MIPS. You can use Proces¬ 
sor TRAMs to form compo¬ 
nents in multitransputer su¬ 
percomputers or to host 
software develq)ment tools 
in conjunction with suitable 
motherboards. 

The standard interface 
consists of power supply 
system signals and four 
high-speed processor links 
capable of data transfer at a 
rate of 1.44 MBps. 

Paratech Solutions offers 
TRAMs with T400, T425, 
T8()0, or T805 transputers, 
clock speeds of 20 or 25 
MHz, and zigzag in-line 
packages of 1, 4, or 8 MB. 
The ProcessOT mother¬ 


boards are available for plat¬ 
forms such as Sun, Micro 
VAX, IBM PC and PS/2s, 
and NEC. 

Price: £520 and up for 
TRAMs; £295 and up for 
TRAM motherboards. 
Contact: Paratech Solu¬ 
tions Ltd., Sentinel House, 
163 Brighton Rd., Couls- 
don, Surrey CR3 2NX, 


Low-Cost 
Removable 
Hard Disk Space 

P lus5 Engineering’s 
RHD 44 is a full-func¬ 
tion hard disk drive in an 
external unit with 88 MB of 
cartridge storage, a host 
adapter, and software. With 
the unit you can add large 
amounts of extra storage ca¬ 
pacity in increments of 44 
MB up to a total of 220 MB. 
You insert a cartridge in the 
front opening of the RHD 44 
just as you would a floppy 
disk. 

You can remove the car¬ 
tridge and keep it in a safe 
place at the end of each 
work session. You also have 
the advantage of being able 
to store large databases and 
less frequently used pro¬ 
grams without taking up 
valuable space on your 
fixed hard disk drive. 

Price: £998; £97 for each 
additional 44 MB. 

Contact: Plus 5 Engineer¬ 
ing Ltd., April Court, Mill- 
brook, Crowborough, East 
Sussex TN63JZ, U.K.,44- 
892-663211; fax 44-892- 
665389. 

CircU 1322 
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The Telepad-ll has a digitizing area of 12 by 13^5 inches, 
a resolution of 0. €25 mm, and an accuracy ofO. 33 mm. 


A Low-Cost Digitizer 

The Telepad-ll digitizer from CTS Recognition has a digi¬ 
tizing area of 12 by 13 J inches^ a resolution of 0,025 mm, 
an accuracy of 0.33 min, andahingedtop surface that facili¬ 
tates menu placement. The digitizer is Summagraphics 
compatible, so you can run applications and handlers writ¬ 
ten for the Summasketch or BitPad digitizers on it. 

You connect the digitizer to your IBM PC via the RS- 
232C port. It comes with a four-button cursor or stylus (a 
16-button cursor is also available), menu-plotting features, 
keyboard and Microsoft Mouse emulations, and screen 
menu selection features. If you have specialist menu applica¬ 
tions, CTS Recognition offers an optional advanced Menu 
File Generator and handler. 

Price: £295. 

Contact: CTS Recognition, The Carriers, Green End, San- 
don, Buntingford, Hertfordshire SG9 ORQ, U.K., 44-763- 


DADfSP 
Worksheet for 
the NEC 9801 

T he DADiSP Worksheet 
for visual display and 
analysis of scientific and 
technical data is now avail¬ 
able for Japan’s popular 
NEC980lPC.DADiSP/98 
combines menu-driven 
analysis tools and window 
graphics in a software tool 
designed for data analysis of 
signal waveforms. 

DADiSP/98 lets you ex¬ 
change information samples 
and control data with in¬ 
struments and data acquisi¬ 
tion and control boards 
based on the Hewlett-Pack¬ 
ard Interface Bus, general- 
purpose interface bus, or 
IEEE-488 bus interfaces. 
Through these interfaces, 
you can transfer measure¬ 
ments and samples acquired 
from devices such as oscil¬ 
loscopes, waveform record¬ 
ers, sensors, and gauges di¬ 
rectly into DADiSP to create 
graphical displays and to 
perform calculations and 
analysis. 

The package’s range of 
signal processing power in¬ 
cludes fast Fourier trans¬ 
forms, convolutions , and dig¬ 
ital filter design. It also 
supports complex numbers 
and engineering units. 

A worksheet can consist 
of as many windows as you 
need. Each window can 
contain either raw data 
(shown as a graph or table) 
or data transfotmed by one of 
DADiSP’s analysis func¬ 
tions. When you load new 
data into the raw data win¬ 
dows, dependent analysis 
windows automatically re¬ 
calculate and update. 

You can view it as a line 
graph, scatter plot, stick 
chart, bar chart, waterfall 
plot, 3-D plot, or basic table 
of numbers, with or without 
grids, stretching or shrinking 
the view along the x or y 
axis or both, with or without 
scales, in your choice of 


87258; fax 44-763-87542. 
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colors, and overlaying one 
graph with other graphs. 

In each DADiSP win¬ 
dow, you can zoom, scroll, 
place a cursor on different 
points, and set the data dis¬ 
play range using your win¬ 
dows as a controlled viewport 


on a much larger data set. 
You’re also able to transfer a 
DADiSP window or work¬ 
sheet into your desktop pub¬ 
lishing package through 
DADiSP’s Hewlett-Packard 
Graphics Langauage output 
capability. 

Price: 300,000 yen. 


Contact: Astrodesign, 

Inc., 863 Kamikodanaka Na- 
kahara-ku, Kawasaki Kan- 
agawa 211, Japan, 81-44- 
751-1011; fax 81-44-751- 
1300. 

arcUl323 
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Learn Foreign 
Languages 
on Your IBM PC 

N OW you can learn a 
foreign language with 
your IBM PC and Guild- 
Soft’s Traveller’s Guild, 
computerized courses for 
learning French, German, 
Japanese, and Spanish. The 
programs use a graphical in¬ 
terface with menus, win¬ 
dows, buttons, and bit¬ 
mapped graphics that 
provide the display of foreign 
character sets, including 
letters with diacritical marks 
(e.g., accents and umlauts). 
The software supports input 
from a mouse or the 
keyboard. 

Each language course 
provides a progressive series 
of interactive learning exer¬ 
cises within a wide variety of 
topic areas, so you should 
be able to rapidly absorb and 
retain vocabulary, gram¬ 
mar, sentence structure, and 
word usage, A pop-up dic¬ 
tionary translates foreign 
words, and the on-line ref¬ 
erence gives you associated 
information. 

Each Traveller’s Guild 
language course requires an 
IBM PC with 384K bytes of 
RAM, DOS 3.0, and a 
graphics adapter and 
monitor. 

Price: £79 each. 

Contact: GuildSoft, Went¬ 
worth House, Dormy Ave., 
Mannamead, Plymouth, 
Devon PL3 5BE, U.K., 44- 
752-251155. 

Circle 1325 
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SOME SIMPLY CALL IT "PRINT MASTER" 



THE NEW LASER BEAM PRINTERS BY MINOLTA 


SP101&SP101PS 

Whqt do you expect from a Loser Beam Printer at first 
sight? Superior print ciuoUty tor both print and graphics? 
T?)e finest possible line reproduction? A blocker bioch ortd 
□ sharper image? High resolution and consistent high 
quality output? Minolta has created o new standard In 
all these crease 

Minolta's Fine Micro-Toning System - a new mona-ccm- 
ponerttdeveloping system - guorarttees clean, even pub^ 
iication quality text and grophics with 300 dots per Inch. 
The olLln-eine Imaging Cajiridge-exchanged In seconds, 
prints at least @,00Q pages of standard correspondence. 
32 internal (onfs - choose from stondard typewriter to 
typesetter fonts, from smail print to headlines. 

Universal Paper Cassette - holds 250 sheets ond 
adjusts to different poper sizes, with integrated monuol 
teed table for thicker paper, labels or transparencies. 
Duot-body design - for a aompod, robust printer with 
front access giving eose of use for oil operotlons 

Minolta OmbH ' B.E.O.- Ir^ den Kolkwiesen 68 

Orde471 on 


Both printers emulate the HP LaserJet Series IP and 
feature options like a Second Paper Cassette Unit and 
addltlonol font ROM. 

TheSPIOl PS Printer - ochieves even higher standords. 
meeting the mast demanding personal Desktop Pub¬ 
lishing and graphic prinling requirements. 

Ve rsalt I ity - not only PostScripr campatible, further emu¬ 
lations are available at the touch of a memory button: HP 
LaserJet Series ir, Dlobto630*, IBM Proprlnler*, and HP- 
SL CSub-seD’. 

High standards and easy handling - 2 MB Standard 
Memory ond 35 outline fonts. Forget complicated hond- 
flng; Ixkth printers ore virtually molntenonce tree and 
sinrtpie to operate. 

' The [DdlCiwjng iifB ^r[>dBiii[irkB at Fheir lespBiClivB □□rTkpg''niiS; HP laSBrJet tl, 
HP-Qi of Hewleh-Ppclipid CofTi.. PosIScnpi nf AdoflP Irtar Pipfala 

pf Xerpi Corp-, IBM Pirpprinler oJ IniBmadonol Business Machines Cpt). 

M inoita. The simplicity of intell igence. 

D-3012 Langenhcgen 1 ■ Tel (0511) 77 00-0 
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The DM-8420and DM-!421 flm-screen monochrome 
monitors are for use with IBM PC computers. 


A Flat-Screen Monochrome Monitor 

Diode Export offers two M-inch fkt-screen monochrome 
monitors for use with the IBM PC, XT, AT, or PS/2s. 

The DM-8420 is a VGA monitor with a scanning frequen¬ 
cy of 31.5 kHz horizontal and 50,60, or 70 Hz verticaL The 
bandwidth is 30 MHz, and the VGA resolution is 720 by 480 
pixels. The monitor operates with adapters compatible with 
VGA or 8514/A noninterlaced standards. 

The DM-1421 is a TTL dual-frequency monitor. Dual¬ 
mode scanning frequencies of 18.4 and 15,7 kHz horizontal 
and from 47 to 63 Hz vertical allow operation with MDA-, 
HGA-, and CGA-compatible adapters. The bandwidth is 20 
MHz over 1000 lines while the HGA resolution is 720 by 
350 pixels. 

Price: US$209 for the DM-8420; US$191 for the DM442L 
Contact; Diode Export, Wilgenkade 10, 3992 LL Houten, 
The Netherlands, 31-3403-9-13-90; fax 31-3403-9-13-72. 
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A3/A4 Desktop 
Pen Plotters 

O ce Graphics offers a 
low-cost A3/A4 desktop 
pen plotter called the 
G1012 for desktop CAD and 
business graphics applica¬ 
tions. The company has also 
enhanced its mid-range 
G1022 desktop pen plotter. 
The plotters can output 
most presentation software 
files, including business 
graphics and architectural/ 
engineeri ng /const ruction 
packages such as Lotus 
1-2-3, Microsoft Excel, 
Harvard Graphics, Auto¬ 
CAD, VersaCAD, and Ro- 
boCAD. The GIOOO series of 
plotters ranges from the en¬ 
try-level G1012 to the up¬ 
graded mid-range G1022, 
with a higher-volume model 
planned for the future. 

The entry-level G1012 
plots at 42 cm per second and 
can hold six pens in its car¬ 
ousel. It also features a built- 
in self-test, pen selection, 
and plot view, as well as a 
small footprint. 

The enhanced mid-range 
G1022 offers the same fea¬ 
tures as the G1012 with 
added performance for high¬ 
er-volume CAD and busi¬ 
ness applications. In particu¬ 
lar, the new speed-control 
features of the G1022 let you 
take advantage of the six- 
pen carousel’s different pen 
types and colors and there¬ 
by produce more appealing 
drawings. The G1022 can 
plot at a speed of 56 cm per 
second. External dimen¬ 
sions are 1020 by 495 by 280 
mm, so it takes up minimal 
space on your desktop. 

The GIOOO Series plot¬ 
ters are Hewlett-Packard 
Graphics Language com¬ 
patible and use HP-style 
roller-ball, fiber, and ce¬ 
ramic-tip pens on overhead 
film, plain or coated 
media, and tracing paper. 

The machines also come 
with an RS-232C interface. 
Price: £740 for the G1012; 


£955 for the G1022. 
Contact! Oce Graphics UK 
Ltd,, 300 Park Ave., Aztec 
West, Almondsbury, Bris¬ 


tol BS12 4RG, U.K., 44-454- 
617777; fax 44-454- 
618435. 

Circle 1326 
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Scan In Any 
Direction 

T he Multi-Directional 
Hand Scanner has two 
independent rollers that 
allow the unit to memorize 
its position on a 2-D plane. 
Thus, you can scan up, 
down, right, left, even over¬ 
lapping areas where you’ve 
already scanned, and the 
image will be correctly pro¬ 
portioned. In addition, you 
don’t have to worry about 
matching image segments 
on the screen, and you can 
scan images or text up to 
size A3 in one continuous 
movement. 

The scanner offers 
selectable resolutions of 100, 
200, 300, and 400 dpi, and 
it can reproduce images in its 
graphics mode using 64 
gray levels. 

The scanner supports 
desktop publishing formats 
such as CUT for DataCopy 
and Dr. Halo; MAC for Mac¬ 
Paint; TIP for Microsoft 
Paint; and PCC for Time- 
Works and Ventura Pub¬ 
lisher, as well as PCX, OCR, 
and fax. 

The BMC Multi-Direc- 
tional Hand Scanner package 
requires an IBM PC, XT, 

AT, PS/2 Model 30, or com¬ 
patible with 640K bytes of 
RAM and a hard disk drive. 
The scanner is also avail¬ 
able for the Mac 11, SE, and 
Plus as well as the IBM 
PS/2 Models 50,70, and 80. 
The software includes the 
scanner driver for DOS and 
Microsoft Windows, a 
graphics editor, and a mouse 
driver. 

Price: £235. 

Contact: Bank Marketing 
Consultants (UK) Ltd., 
School Gardens, Shrews¬ 
bury SY12AJ,U.K.,44- 
743^248515; fax 44-743- 
236214. 
circitiaaa 
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Whats 
So Super 




When we created the world's first total- 
font cartridge solution for the HP LaserJet* * 
printer, we knew it was more than just 
another font cartridge. 

We knew it could only be a 
Super Cartridgef 

Since then, we’ve created sev¬ 
eral more equally unique font car¬ 
tridges, all of which have earned 
June IS, im that same Super Cartridge title. 

New Su^r Cartridge 3... 
BeyondPostScript 

Created for use with the HP 
LaserJet 111, IQ Engmeering's new Super 
C^Tin(^ge WPwfessimalEditim is the 
first cartridge of its kind. It offers users all the 
advantages of PostScript printing without the 
drawbacks of other PostScript solutions. 
Unlike emulation cartridges, the IQE 


m 


EDITORS 

I 



Super Cartridge 3 requires no additional 
printer memory and lets you enjqy PostScript 
compatibility at the fuU printing speed and 
resolution of your HP LaserJet III printer. 

Developed in HP’s own PCL language, the 
Super Cartridge 3 contains scalable equiva¬ 
lents of the 35 typefaces made popular by 
PostScript— plus three bonus typeface 
families—giyii^ you complete desktop pub¬ 
lishing capabilities. Including the ability to 
send your documents 
to a t;i^setting special¬ 
ist for quality output. 

So, whatever you 
do—from word 
processing and 
spreadsheets 
to reports 
and presenta- 


: SuptTiiiuUIrlauIl 


have the perfect Super Cartridge to fit your 
needs, your network and your budget. 

In fact, a single Super Cartridge may be 
all you’ll ever ne^. 

Best of all, the Super Cartridges feature 
the largest selection of high-quality fonts and 
font sizes, as well as the most complete range 
of ^bols for international, technical, math 
and legal applications. Which is why they 
have earned more awards and accolades than 
all the other font products combined—from 
some of the industry’s toughest critics. 

Call us at 1-800-765-FONT. We’U help you 
find the right Super Cartridge for your needs 
at the authorized dealer nearest you. 

Then you can see for yourself what 
makes a Super Cartridge so super. 

Super Cartridge’ 


IQ ENGINEERING 


Canada: 800-663-6157 

Australia. 0S-380-SS74 • Austria 0t-2gS-757677 • Belgium 02-652-0010 • Brajnl OII-2l2-6S55 • CkUe: 0I-22S-2122 • France: 01-40262232 • Oermang. 06135-6881; 071-21- 
22031; 02102-37692 • Greece: 01-9590 631 • Gulf States: 0971-4-377591 • Hong Kong: 838-6238 • Italy: 02-4390421 • Korea 02-775-3188 • Malaysia 03-238-7541 • Meaico: 

01-207-9822 • The NetheHands: 070-3907051 • Hew Zealand: 04-499-0967 • Singapore: 01-65-224-2m • Spain: 01-559-0619 • Sweden: 0I-764-m75 • Srcitzerland: 042-362040 

• United Kingdom: 071-2476744 • Yugoslavia 041-414-272 


TheSuperCartridgesandlQEngineeringaretrademarksgflQEngineering.laserJetisaregisteredtrxidemarkqfHewiett-PackardCompanyeiOOOIQEngineering. 
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The Mkrobag portable office coruains a laptop 

computer, mobile cellular telephone, ink-jet printer, fax, 
modem, and acoustic coupler in one hardshell attache case. 


A Complete 
Office in an 
Attache Case 

M icrobag is a portable 
office that includes a 
laptop computer, a mobile 
cellular telephone, and an 
ink-jet printer in one bag. 

You can also add a fax, a mo¬ 
dem, and an acoustic cou¬ 
pler. You can use the Micro¬ 
bag for data processing or 
telecommunications and for 
sending, receiving, and 
storing faxes and data and 
viewing them on-screen or 
printing them. 

The Toshiba T1200XE 
notebook computer comes 
with a 12-MHz 80C286 
CPU, 1 MB of RAM (ex¬ 
pandable to 5 MB), a 
inch 1.44-MB floppy disk 
drive, a 20-MB hard disk 
drive, a CGA-compatible 
LCD screen with a resolu¬ 
tion of 640 by 400 pixels, an 
82-key keyboard, and DOS 
4.01. The notebook measures 
310 by 280 by 50 mm and 
weighs 3.6 kg. 

The fax/modem is the 
Worldport 24961 for sending 
and receiving faxes and for 
asynchronous data commu¬ 
nication (XMODEM, 

ASCII, file transfer, and 
TTY emulation)* Fax and 
communications software 
using the AT command set 
are included. The fax/modem 
has a data transfer rate of 
9600 bps for Group 3 faxes 
(i.e.,CCITTV.27 and 
V*29) and 2400 bps (i.e., 
Hayes AT-compatible and 
compatible with Bell and 
CCITT V*21,V*22,and 
V,22bis)* 

The Kodak Diconix 150 
Plus letter-quality ink-jet 
printer is compatible with 
the Epson FX-80 and IBM 
Proprinter. It can print at a 
speed of 180 cps in draft 
mode at a resolution of 320 
by 96 dpi. 

Three versions are avail¬ 
able: Microbag Classic, 
Microbag Special, and Mi¬ 


crobag Business Line, de¬ 
pending on the case. The 
case also includes an NEC/ 
Oki/Antel mobile cellular 
phone and board electronics 
for recharging and power 
control; the internal rechaig- 
er lets you run the whole 
system for up to 3 hours. 
Price: 10,000 deutsche 
marks. 

Contact: Tekom EDV-Sys- 
temtechnik GmbH, Prinz 
regentenstrasse 120, D- 
8000 Munich 80, Germany, 
49-89-45-79-12-0; fax 49- 
89-470-82-11. 
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Revolutionary 

Application 

Development 

S kyline will revolution¬ 
ize the way you develop 
applications, according to 
Way Computer Systems. The 
product is a User Interface 
Management System for de¬ 
signing, prototyping, exe¬ 
cuting, evaluating, and main¬ 
taining end-user interfaces 
integrated under a single 
environment. 


The system consists of a 
set of editors, each of which 
handles a specific part in 
the construction of an appli¬ 
cation. You use the Window 
Editor to construct windows, 
the Menu Editor to con¬ 
struct menus, the Keyboard 
Editor to construct key¬ 
board accelerators, the Script 
Editor to create the algo¬ 
rithmic components of your 
application in another de¬ 
velopment environment, the 
Access Editor to construct 
the access schemes, and the 
Help Editor to construct 
context-sensitive on-line 
help. 

The Window Editor in¬ 
cludes the graphics tools used 
in the Macintosh Integrated 
Graphic Editing System envi¬ 
ronment: multiple win¬ 
dows; cut, copy, and paste; 
lock/unlock; invisible grid; 
alignment tools; control 
grouping; coordinate sys¬ 
tem definition; and color 
control. 

You can access and mod¬ 
ify each component of a win¬ 
dow— including lines; rect¬ 
angles; ovals; titles; 
numerical, alphabetical, 
date, and time fields; pop-up 
menus; picture variables; 
radio buttons; check boxes; 
text; and icon and picture 


buttons—and easily relate all 
the objects constituting a 
window. The Window editor 
also lets you test the final 
look of a window, associate a 
help topic with a window, 
and relate any combination of 
keys (hot keys) to a specific 
window. 

With the Menu Editor, 
you can create different 
menus, edit icons in situ, 
define hierarchical menus, 
and define the behavior of 
the menus without program¬ 
ming. You can also define 
items that will be enabled or 
disabled by default, toggle 
items, explain the functional¬ 
ity of a given item, restrict 
access, and associate a script 
to each item. 

The Access Editor lets 
you create a set of end-user 
classes, with each class 
having restricted access to 
the final application. The 
Help Editor lets you have 
context-sensitive on-line 
help accompanied by texts, 
images, and a search 
mechanism. 

Skyline's Spy utility lets 
you send messages you have 
generated in an application 
to a window, file, or print¬ 
out. The Spy function 
shows you all the paths that 
your application is taking to 
accomplish a certain task so 
that you can see which 
things are being done and 
which are not, thus en¬ 
abling you to debug your 
application. 

Skyline requires a Mac 
Plus^SE, SE/30, or II with 1 
MB of RAM, two800K- 
byte floppy disk drives or a 
hard disk drive. System 
6.0.2 or higher, and Finder 
6.1 orhigher. 

Price: US$795. 

Contact: Way Computer 
Systems, Apartado de Cor- 
reos 3897, Carmclitas, Ca¬ 
racas, Venezuela; fax 58-2- 
2397802. 
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ile Transfer 
ver modems 


th modems. This can usually be 
TZ command on Hayes modems 
/ also require a toggle of DTR. 
ernal modems bring the OUTI 
h. Now attempt to establish a data 
tion between both ends. Use the 
;ommand to dial the number or 
tively dial the number by hand and 
the modem to data mode when the 
the other end of the 
reset the modem to 
or force a manual 
A command. If all 
lould get back a 
'e from the modem. 

send and receive 
r end. \bu may have problems 
because of baud rate 
incompatibilities, different 
word lengths (7 or 8 bits), 
conflicting parity bits (None, 
Even, Odd, Mark, Space) or 
a different number of stop bits 
(usually I or 2). )ibu may have 
hese parameters to establish a data 
mnection. 

insfer files TO the remote computer 
;e on a protocol. This will determine 
transferred. Use an error correcting 
I phone lines preferably with CRC 
:y Check) to enable 
tect errors and with 
the receiver where 
Make sure that the 
9se is supported by 
both ends of the 
tocols such as X- 
:MIT, Y-MODEM, ascii are 


cemiEcrrrj 
m cMsiErtf 





Transfer 


1 Simply type in a 
phone number or 
click on an entry from 
the phone directory. 





2 Choose the files 
or select from a 
list of regular transfers. 


3 Now let East Coast TRAX take over. It controls 
your modem, compresses your data and TRAX’s 
unique error-correction transfers the 
files without any risk of corruption 
(even over noisy Cellular lines). 

TRAX’s security, call-logging, encryption and batch 
capabilities make it the only really complete file transfer 
system available. It has comprehensive terminal 
emulation and even Remote Control, so you can lie on 
the beach in Hawaii while still using your PC back 
at the office. Yet it costs £195 fora double pack (software for two PCs), or 
£125 for a .single pack. So why not order it now on (0908) 662759. 



C^rater 


*"On the modem 
side TRAX gets 
my uhimme thumbs up’! ’90 


PCiUSER n,i.» 

User verdict - "Excellent"' 


ffHICHCOMPllI? BESTBUY 

DirUP ‘Treco/nmendTR/^X 

■J ■ ■ very highly, particul¬ 
arly aher wrestling in vain with PC 
commun ications programs ’! J u ne ’90 


le sending non-ASCII files (files with 
it data) make sure to choose a 
tocol that will support 8-bit data, 
e that you must have agreed on an 8 
i bit, 1 stop bit connection to 
omplish this type of transfer. On the 
jiving end also choose the appropriate 


Send us your business card and well send you a demo disk. 
By post unfortunately. 

Name ___ 

Company_ _ _ 
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CASE for Ada 
Projects 

Y OU can use AdaGraph, 
a new CASE tool for 
large-scale Ada projects, 
for business development, 
project management, and 
software production. The 
package runs on platforms 
from IBM PCs to Sun work¬ 
stations to mainframes- 
AdaGraph assists in 
documentation, re-engineer¬ 
ing, organizing, and facili¬ 
tating the production of reus¬ 
able software components, 
ft automatically produces hi¬ 
erarchical structure dia¬ 
grams from Ada source code. 
The package operates 
under Microsoft Windows 
3.0 and is compiler inde¬ 
pendent. It encourages the 
use of object-oriented de¬ 
sign methods by employing 
the concept of Object Store 
to maintain Ada libraries and 
provide links between the 
constituent objects of differ¬ 
ent libraries. 

Several versions of Ada¬ 
Graph are available, includ¬ 
ing a full development plat¬ 
form with no software 
limitations; a full develop¬ 
ment platform with a five- 
user configuration; All-in- 
One mode, which supports 
five projects, 40 libraries, 
and 4000 compilation units; 
and Personal AdaGraph, 
which supports two projects, 
10 libraries, and 500 com¬ 
pilation units. 

Price: £1995 for the full 
development platform; £4995 
for the five-user configura¬ 
tion; £1250 for All-in-One 
mode; £350 for Personal 
AdaGraph. 

Contact; Integrated Soft¬ 
ware Environments, 32 Acre 
End St., Eynsham, Oxford 
0X8 IPA, U.K., 44-865- 
880080; fax 44-865- 
883817. 
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Davis*s Transview Color 
overhead projection panel can reproduce 
iarge-size monitor images in up to 8000 colors. 


Large-Screen PC Presentations 
in Full Color 

The Davis Transview Color overhead projection panel re¬ 
produces sharp, lai^e-size monitor images in up to 8000 
brilliant, saturated colors. You place the slim panel on top of 
an overhead projector and connect it to a PC or Macintosh, 

The panel is a transparent LCD monitor that uses an over¬ 
head projector as the light source. It is based on ihin-film 
transistor technology, which makes it possible to place the 
red, green, and blue pixels in a single plane, with the result 
that they can be Identically focused. The resolution is 640 by 
480 pixels, and each pixel has three transistors, or micro¬ 
scopic switches. 

The first time you link the panel to a PC or Macintosh, the 
correct setup is automatically stored in an internal memory 
that can hold 15 VGA or EGA setups, all simultaneously 
available for use. The panel is software independent. You 
can employ your usual programs, from graphics and spread¬ 
sheets to CAD/CAM and simulations, choosing from 8, 64, 
729, and 8000 colors for each separate frame. 

The 1.8-inch-high panel weighs only 6.6 pounds, so it is 
easily portable. Other features include image control adjust¬ 
ments for image clear, image position, invert, and black- 
and-white level adjustment. All functions are operated from 
the Davis remote control and are duplicated on a touch panel 
on the Davis Transview Color chassis. 

Price: 59,900 Norwegian kroner. 

Contact: Davis A/S, RO. Box 380, N-3001 Drammen, 
Norway, 47-3-83-55-90; fax 47-3-83-22-52. 
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Create a 1-2-3 
Spreadsheet 
from VAX Data 

V MXtract is a set of 
utilities that gives you 
direct access to your 
VAX/VMS files. You can di¬ 
rect data to the screen, a 
printed report, or your favor¬ 
ite spreadsheet. With 
VMXtract, you can extract 
individual fields of data 
from individual records, 
groups of records, or all the 
records in a file. You can join 
up to nine files together in a 
single inquiry. 

The package supports all 
VMS field types. VMXtract 
holds their descriptions in a 
data dictionary that contains 
details of the files available 
to individual users. The soft¬ 
ware automatically takes 
access methods from the file 
and converts them to a form 
that nontechnical users can 
understand. Selections 
from the file include partial 
keys, and the index itself 
may include segmented keys. 

In addition to on-line 
searches, you can set up 
standing searches to facili¬ 
tate frequent requests or to 
generate reports at the end 
of a period. Where no calcu¬ 
lations are required, the 
software allows direct report¬ 
ing on the VAX either to the 
screen or to a printed report. 

Mikado Computing also 
offers Repair^kit, which you 
can use to create test data or 
to repair VAX/VMS files by 
adding, deleting, or amend¬ 
ing when a program or opera¬ 
tional error occurs. 

Price: £153 to £13,290 li¬ 
cense fee per CPU for 
VMXtract; £51 to £4430 li¬ 
cense fee per CPU for 
Repair_kit. 

Contact: Mikado Comput¬ 
ing Ltd., 309 Regent St., 
London WIR 8AL, U.K., 
44-71-323-5423. 
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V.32 Smorgasbord 



UDS offers more choices, 
more features than any other 
modem builder 


UDS, acknowledged by leading trade 
magazines and independent research 
organizations as the world’s premier 
supplier ot V.32 modems, offers more 
variations on the V.32 theme than any 
other manufacturer. 

Every modem in the UDS V.32 family 
has the dial-up, full-duplex 9600 bps 
and associated fallback capabilities 
mandated by the CCITT recommenda¬ 
tion. Beyond basic V.32 conformity 
lies a myriad of features and options. 
Among the user options available are: 

PACKAGING - UDS V.32s may be 
ordered as board-level IBM plug-ins, 
in standalone packages or as central 
site rack-mountable cards. 


THROUGHPUT - Selected models 
offer MNP* levels 4 and 5 for error 
control and data compression; others, 
in compliance with CCITT V.42 bis, 
offer MNP or LAP-M compression 
throughput rates up to 38,400 bps. 

CONNECTIVITY - Sync-Up™ board- 
level versions of V.32s are available 
for various combinations of BSC, SNA 
and OS/2 host-to-remote communi¬ 
cation for EDI, X.25, BSC, SNA and 
LU6.2 applications. 

PC APPLICATIONS - V.32s are 
available in the FasTalk® configuration, 
designed especially for PC use. 

INTERNATIONAL ACCEPTABILITY- 

Several versions of the UDS V.32 have 


already been qualified to non-U.S. 
operating standards, assuring their 
acceptability in multi-national networks. 

Features and value make UDS the 
favorite choice for V.32s. For a look at 
the whole menu, contact UDS, 

5000 Bradford Drive, Huntsville, AL 
35805-1993, Telephone 205/430-8000; 
FAX 205/430-8926. 



MOTOROLA 
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Simulate 
Your Designs 

T he SoftBuild System 
brings together a high 
level of visual simulation 
and interference detection to 
give engineers and design¬ 
ers access to their CAD 
models prior to a physical 
construction or prototyping 
stage. SoftBuild-PC is de¬ 
signed to run on two moni¬ 
tors—a standard PC moni¬ 
tor and a high-resolution 
monitor—so you can pro¬ 
duce a large, uncluttered, 
high-resolution three-di¬ 
mensional graphical image 
alongside the output from a 
standard PC application. 

The SoftBuild graphics 
hardware contains two or 
four i860 processors, 16 
MBofRAM,and4MBof 
display RAM, which you 
can configure as two com¬ 
plete screens at a resolution 
of 780 by 580 pixels with 24 
planes (16 million colors) 
or 1024 by 768 pixels with 16 
planes (65,000 colors) to¬ 
gether with four overlay 
planes. 

The SoftBuild model de¬ 
scription language (MDL), 
which runs under Microsoft 
Windows 3.0, lets you create 
very large and complex 
models as a hierarchy of 
components and subcom¬ 
ponents. You can develop 
files containing stock items 
and include them as re¬ 
quired, The software tra¬ 
verses the entire database 
prior to the generation of 
each frame, so that changes 
to any part of the hierarchy 
are seen immediately. 

The SoftBuild MDL pro¬ 
vides a scripting language for 
describing complex models, 
but it is not designed for 
creating individual compo¬ 
nents by directly typing in 
their topology and geomet¬ 
ric coordinates. Instead, you 
create such components (or 
entire models) using the most 
appropriate CAD tool and 


convert them to the SoftBuild 
MDL using one of the exist¬ 
ing conversion tools. 

You use the SoftBuild 
MDL to construct a model of 
subcomponents and geo¬ 
metric primitives and then 
position, scale, and orien¬ 
tate them using geometric 
transformations. Available 
geometric primitives include 
polygons, plates, cylinders, 
cones, boxes, ellipsoids, and 
circular and rectangular to¬ 
roidal sections. 

You can define up to 20 
light sources within a model. 
Each light source can be 
ambient, directional, or 
point, and you can indepen¬ 
dently and interactively 
change them. You can also 
define a control point and di¬ 
rection using an on-screen 
cursor controlled by the 
mouse or by using a com¬ 
pass or icon. Alternatively, 
you can directly type the 
control point and direction 
into an edit box. The soft¬ 
ware also lets you attach con¬ 
trol to the view position, a 
predefined geometrical 
transformation, or a light. 

The system also provides 
a fully shaded representation 
of the model. Various levels 
of realism are possible, rang¬ 


ing from flat shading to 
Phong shading, and including 
antialiasing. The Auto-Re¬ 
finement feature first gener¬ 
ates each frame using flat 
shading and two light 
sources. If you leave the 
control unchanged for more 
than a user-defined inter¬ 
val, the image is automati¬ 
cally antialiased. After 
another interval, the full¬ 
shading model is applied, 
with all light sources 
switched on. 

You can define and store 
an arbitrary number of con¬ 
trol points and directions, 
together with appropriate tex¬ 
tual descriptions as flags 
for future use. You can then 
use the flags to set the view 
or position a light or object in 
the model. Flags can be 
strung together to define 
routes through the model, 
and you can then use the 
routes to give a guided tour 
or to move an object along a 
set path. 

^ftBuild lets you place 
the graphics window any¬ 
where on the graphics 
screen and scale it to any 
size, allowing you to pro¬ 
duce an arbitrary number of 
inactive reference views on¬ 
screen in addition to the cur¬ 
rent active view, which you 
can interactively control. 


Prke: £20,000 and up, de¬ 
pending on the config¬ 
uration. 

Contact: Safety & Reliabil¬ 
ity Consultants Ltd., 21 
Bridge Rd., Warrington, 
Cheshire WA MAT, U.K., 
44-925-831000; fax 44- 
925-831231. 
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Computerized 
Help Wanted 

I nformation Technology 
and Marketing has made it 
easier to look for a job with 
its JobLink system. The sys¬ 
tem creates and continuous¬ 
ly updates a database of job 
vacancies and makes the in¬ 
formation available through 
public terminals, which can 
be strategically located in 
railway stations or public 
buildings. You can also link 
the software system into 
existing computerized public 
information systems for use 
by corporate and commercial 
recruiters and employment 
agencies. 

JobLink is easy to up¬ 
date. It displays vacancies in 
categories such as job title, 
geographic location, and re¬ 
cent additions to the regis¬ 
ter. The information for each 
vacancy can consist of a 
short description of the job 
and the work involved, the 
salary, hours of work, and 
any other appropriate data. 

The JobLink software re¬ 
quires an IBM AT with 640K 
bytes of RAM, DOS 2.0, 
EGA or VGA, and a modem. 
Price: £100 to £150 per 
week rental for the software. 
Contact; The Multimedia 
Consultancy, 23 Saville 
Park, Halifax, 44- 
422-835385. 
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^ NextBase Ltd. (UK) 
i Unit 18 Central Trading Estate 
i Staines Middlesex TW18 4XE 
I UNITED KINGDOM 
I Tel: (0)784 460077 
I Fax: (0)784 460582 


Decisive Planning 
for your Business 

AutoRoute Plus Version 4 is a powerful software package 
which will bring immediate benefits of efficiency and cost 
saving to your organisation. Transport, accounts, sales, 
marketing and all areas of business development will use 
AutoRoute Plus for everything fi*om short term problems to 
strategic decisions. 

^ What’s the quickest route fi'om Aberdeen to Rome 
for a 38 tonne truck? 

^ Where is our nearest dealer to SWl 4PR and what 
products are in stock? 

^ How many of our employees are within 40 minutes’ 
drive of the new office? 

^ How can we standardise road travel expenses? 

^ How should I allocate sales territories in the north of 
England? 

AutoRoute Plus combines your data (details of your 
customers, your suppliers, your competitors) and the 
geography of your areas of operation. It extracts the key 

features and displays 
them as coloured 
maps and tables, 
which can be printed 
out as presentation 
quality graphics. 

Version 4, for 
IBM PC and compat¬ 
ibles, has a graphical 
user interface and is 
now available with maps of Europe, Britain and France. With 
over 6,0(X) installations, AutoRoute Plus can help with local 
decisions or continent-wide planning. Prices start at £345. 
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27 rue du dessous des Berges 

75013 Paris 

FRANCE 

Tel: (1)45 82 02 20 
Fax: (1)45 82 97 69 
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I enclose my business card, please send 
me a demonstration disk on □ 5V4" □ 3V2" 
□ Please send me a free colour brochure 


NextBase (D) 
GoschenstraBe 37 
3200 Hildesheim 
GERMANY 
Tel: (0)5121 37 58 0 
Fax: (0)5121 37 55 6 
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Simplify 

Portable 

Communications 

T he battery-powered 
Pocket Acoustic Coupler 
(PAC) from Dataflex De¬ 
sign lets you use any tele¬ 
phone handset—even public 
call boxes and cellular mo¬ 
bile phones—with your por¬ 
table modem to send data or 
faxes from anywhere in the 
world. The unit is transpar¬ 
ent to data transfer rate, 
parity, and so on, and there¬ 
fore is restricted only by the 
capabilities of the modem to 
which you attach it. 

The PAC consists of a 
small box (measuring 95 by 
60 by 25 mm and weighing 
110 grams) with a standard 
British Telecom socket for 
connection to the modem and 
a pair of pads with adjust¬ 
able Velcro straps that attach 
to any telephone handset. 

The pads, which connect to 
the PAC unit via an eight- 
pin DIN socket, have a 
matched-impiedance, light¬ 
weight design engineered for 
reliable acoustic response. 

With a current drain of 
only 5 mA, the PAC"s stan¬ 
dard 9-V PP3 battery 
should last for 12 months of 
normal use. The unit is de¬ 
signed for use with modems 
from the Dataflex Pocket 
range, particularly models 
such as the Pocket Comfax 
and Pocket (Juadcom that 
feature built-in V.42-com- 
patible error detection and 
MNP level 5 data compas¬ 
sion for very high-speed 
throughput. However, you 
can use the PAC with any 
modem featuring a stan¬ 
dard BT connector. 

Price: £150. 

Contact: Dataflex Design 
Ltd., 10-12 Lombard Rd., 
South Wimbledon, London 
SW19 3TZ, U.K., 44-1-543- 
6417; 444-543-7029. 
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serves as an accurate col¬ 
lective synchronization. The 
event flag system is a sim¬ 
ple, shareable, general-pur¬ 
pose flagging mechanism. 

Terrier provides features 
that protect the system re¬ 
sources or other shared ob¬ 
jects from collisions between 
tasks, such as a queue sys¬ 
tem, signal/wait, and pre¬ 
emptive locking. The pro¬ 
tection and synchronization 
methods support nesting 
with only some natural limi¬ 
tations on the locking 
method. 

Each task has its own pri¬ 
ority, which you can change 
at any time. It defines the 
execution resources given by 
the CPU. Terrier reserves 
1040 bytes of stack for each 
task, and the internal data 
structures will reserve 20K 
bytes of static data. You can 
change the task-switching 
frequency any time in a 
wide range to suit your needs 
and to produce the optimum 
response time. 

The package also offers 
routines for text screen han¬ 
dling, including direct writ¬ 
ing to screen memory. A new 
efficient and customizable 
keyboard system has been 
added that does not cause 
any system crashes. 

Terrier 3.0 requires an 
IBM PC with DOS2.il and 
Turbo C 1,5 or Microsoft C 
4.0 for C language work; it 
requires Turbo Assembler 
1.0 or Microsoft Macro As¬ 
sembler 4.0 for assembly 
language work . 

Price: 1200 Finnish marks. 
Contact; Visilab Oy, P.O. 
Box 16, 02151 Espoo, Fin¬ 
land, telephone and fax 
358-0-437-5546. 

GfcU 1337 
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With the Pocket Acoustic Coupler, you can use your modem 
with my telephone handset to send data or Jaxes from 
anywhere in the world. 


Real-Time 
Concurrent 
Programming in C 

T errier 3.0 lets you 

write multitasking pro¬ 
grams for concurrent and 
real-time systems using 
DOS. The package lets you 
use all the familiar develop¬ 
ment tools and debuggers in 
the development stage. The 
result is a program that 
starts in DOS, executes in 
concurrent mode, and, 
when finished, returns to 
DOS. 

You call the Terrier ser¬ 
vices as you would any stan¬ 
dard library functions in 


the programs. Terrier lets 
you design with Turbo C 
and assembly language pro¬ 
grams with sdll faster re¬ 
sponse times. 

Each task can be as inde¬ 
pendent or dependent on 
other tasks as you want. 

You can pass messages 
among the tasks by using 
either the mail system or the 
global data area. The mail 
system passes a pointer to a 
data object and 1 byte of 
data. You can also synchro¬ 
nize two tasks (using the 
meeting channel, signal/ 
wait, barrier, or event flag 
systems) or many tasks 
{using signal/wait, barrier, 
or event flags). The meeting 
channel system is designed 
for most accurate temporal 
task synchronization for 
two tasks. The barrier system 
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Guess which manager has Charisma 


What's most importont ohojt a business presentation is 
how good you look after everybody else hos finished. No matter 
whot you know, it's how well you've coitimunicoted thot 
usually determines your success. Tfiot's why you neeti Charisma. 

Chorismo is a complete grophics program for business, 
combining text chorts, graphs, and drawing tools in one powerful 
package. Switch to Chorismo ond you con stop switching back 
and forth between ail the other progroms to get what you need. 
Now it's all at your fingertips. 

The time ond energy you sove con be used to refine your 
presentotion. And think of the time your work group will save by 
aniy having to be proficient with a single eosy-to-leain grophics 
program, 

Another clear advantage is Chorismo's compatibility with 
Windows 3.0 which conveniently pops hundreds of options on the 
screen for rapid experimentation. Browse through chart types, clip 
art, 42 outline typefoces, perspective chart effects, colors, 
grodients, chort templates, and free form layouts, to name o few. 


Charisma also includes drawing tools thot will help the 
beginner and offer the power user moximum control. So finding 
the combination that gives your presentotion the right snap will be 
quick and easy. 

Chorisma can import mony other graphic and spreadsheet 
formats, but more importontly, imported text, charts, and graphics 
arrive as dato and can be further manipulated and incorporated. 

When boundaries disappear creotivity flourishes. The 
usual can be made unusual. Communication becomes forceful and 
unique. Charisma turns drudgery Into innovotion. 

Make your next presentation a memoroble performance. 

Ask for Chorismo ot your local software dealer or through your 
corporate purchosing department. 

Or coll your local MICROGRAFX office directly. 
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Charisma 


AAicrografx Ltd. 

Microgrofx ScoridirioviD ApS 

Micjogrofx France 

Mitrografx Deutscblond 

Microgrofx Conoda 

Surrey House, 34 Eden Sheet 

Ringogtr 4C 

Sternes 1; 15 ovemiedu Qua bee 

Prfllot' Zisfl Strerfie ■ 6 

853 Logan Avenue 

Kingston‘Upon‘Thames KTl 1ER 

DK-2605 Brnnfihy, Uenmofk 

CoorfotyoeLif 2 A 

BOOD Miinclieo 2, 

Totonlo, Orttarfo M4K 3E2 

United Kingdom 

Tele: 43-43'26 77 

91140 les nils Villebon, France 

West Germany 

Conedo 

TelB:0ai’S47-U3a 

Fox: 43-43 26^6 

[ale: 01-i9-86-959S 

Tele: 089-260-3830 

Tele: 416-778-7611 

Fox:08V54M647 

TflrrRory: Oinmark, Swerfed. N-«way, 

Fa){:01-69W4d5 

Fux: 089^699'3333 

Fox: 416 778-7612 

tetriloty; Cngdiind, Itelititd, Wafas 

FIuIdihI, GAReitloiid 

TBrifeiy- Fmircs, Bitgnim, Ths NeiNwfends 

IfliittDry: fSurninn^, Switzerlopil, Austria 

Teirittwy: Cunoria 

Csniwt: Michflel Hnsli, Safes Mamigflr 

Confect tun Rcinivittg, Safes feoiMifler 

Cwfecn ffram Lmorott, Sofes Monijger 

Ccnloit; llbiiw Pfadfer, Sales Womiger 

CtMilQtf: GiOJir WitJees, SoIes Manage! 


Mkrografx, Int. 1303 Arapaho, Richardson, TS( 750S1 USA ■ (2141234-176? [ciisTomsrs ouJside of Nortli Amirico please dial exlension 3710). Copyright© 1990, Microgrofx Inc. 
All rights reserved, Micrografx is a registered trademark, and Mkrografx Charisma is a trademark of Mkrografx. All other praducls are tradernarks of than respective owners. 
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MOO 5t>Z^31/8T.S2176/2376 

MOO BSSX-30/60 .S 2664/30 T 2 

MOO 60-41/71 ...S31&2/36S3 

MOD 70- E 61 /061 /121. £ 3461 /36S6/4320 

MOD 70-A61/A21 . 15620/5990 

MOO 60-41/71.$3968/4629 

MODaO-m/3l1 ..$5670/7475 

PORTAeiE 70-60/120.$6250/6740 


c0Mf>Aa 


05 286-1/20/40.. $1543/1961/2187 

OS 2 a 6 € -1 /20/40.$ 1 797/199 B/2099 

OS 3a6S -1/20/40 .. $2260/2466/2 772 

05 3865 - 84/10OMQ.$329 6/3460 

OS 386/20-1 .. ,.,$3664 

DS 366/20 ^ 60/70/13OM0 ... $4117/42 50/4480 
□5 385/205-1/40/nOM6 $3579/4114/4785 

DS 386/26 - 60/84/110MB , $ 68 3 5/6890/0999 

DS 366/26-aOOMB.$6026 

DS 3B6/29E - 1 /60/12CIMB ... $ 5150/547 3/G143 
D5 3B0/33-84/32OMB. . $7223/10296 

OS3e6/33-eSOMB ..... . ,$12102 

OS 466/28-12O/320MB.$9374/11250 

OS 486/26-650MB.$13490 

386 SYSTEM PflO - 240MB ... $ 10558 

386 SYSTEM PfiO-42OM0 $12760 

386 SYSTEM PRO-84OM0.$17280 

PORTABLE LTE -1 /20 .$ 1684/2060 

POR. LTE 280 -1 /40MB $2762/3199 

POR, LTE 3666/20-30/eOMB . . , , $4999/5499 

PORTABLE 111-2D/40Mfi.$3393/3670 

PORTABLE SLT 286 - 20/40MB. $3856/3857 

PROt ABLE SLT 3885/20 - 60/120, , S 502 2/5560 

PORTABLE 386-40/1OOMS.$4777/5577 


APPLE 


Mac CLASSIC.$996 

Mac PLUS/Mac SEllFOK $1247/1952 

Mac SE - 20/40MB.$2054/2363 

MaeSE30-l/40/BDMB . $2775/2920/3895 

MacltCi-(1F0l/4OMB.$4320/5090 

MacllGI-BO/lODMB . $5453/5762 

MacllC*-1/4OM0. . $3347/3885 

Mac IEk - 1FD /40MB .... $37 77/4130 

Mac Iffn -80/100MB .$ 7605/5536 

Apple 21'Manttor IficICard .$1B73 

MacPORTAeiE 1/40MS . $3599/3666 


LAPTOP/PORTABLE 


NEC 

ULTHAUTE-640KB/1MB .$1596/1530 

PROSPEED 266/16-40/100MB , . . $2989/4186 

PflOSPEED 386SX-40/100MB .. .$3999/4695 

PflOSPEED 3a8n6-4O/1{>OM0..$4068/4732 

TOSHIBA 

TIOOOmOOOSE ...... , . . .$555/1099 

TlOOOX£/T100aE-20MB ..$1495/1645 

T1200XE/T2000SX-20MB , .$1996.'8249 

T2CI00SX - 40MB iT 1200H 8 ^ 20Ma . $3 58 5/139 5 

TTeOO-20/40Ma.$2275''24a5 

T310OSX-40/a0MB. .. .$3900/4420 

T3100fljT3200 - 40MB.$2795/2925 

T3200SX-40/120M5 . .$3715/4250 

T32005XC -120MB/T 5100-1 OOMS $ 5595/4399 

T6200-40/100/200MB.$4195/4626/5265 

T52OOC-2OOMe/TQSOO-1OOM0. , , .$0175/3695 


AST RESEARCH 


BASE SYSTEMS 

AST BRAVO 286 .$824 

AST BRAVO 3a6SX/16.$1464 

AST PBEMlUM 286. $1047 


AST PREMIUM 3B6SX/16. 

.$1499 

AST PREMIUM 306SX/2a . . . 

.$1749 

AST PREMIUM 396-25 . 

..... .$3044 

AST PREMIUM 380-33 . 

.$3718 

AST PREMIUM 3fl6-33T. 

.$4065 

AST PREMIUM 386-33TE. 

. $4386 

AST PREMIUM 486-26 . 

$4729 

AST PREMIUM 486 26E , , 

.$5070 

AST PREMIUM 486-25TE. 

.$5403 


HARO DRIVE I 

NEC 


D-3142 65MB 23MSRLL. 

.$325 

0-3661 110MB 16MSES0I 

. $605 

D-5655 15DMB ISMS ESDI .. 

. .. ..$745 

CONNOR 


CP 3100-1 OOMS, 25MS. 

$499 

CP3O44-44M0.26MSKIT 

$339 

CP30a4-B0MBJ9MSKIT . 

.$479 

CR31O4-1OOM0,2SMSKIT 

$535 

CF32O4-2O9M0.13MSKET .. . 

. (1122 

IBM 


20MB - PS2 30/PS2 3012651 

$472/510 

30/60MB-PS2 50Z.5&SX.70S. 

.$716/1015 

120M6-PS2 7CI/70A 

$1538 

4O/7OM0-PS2 60-5.80 s 

$827/1035 

116/311M0-PS2 6O'g.8Q'£ . 

$1655/3323 

IMPRIMIS 


94181 ~3B5H.SCSI. 

. .$2028 

94181-702, SCSI . 

$2314 

94166-383H,FS0I. 

. . $1757 

&4191-766.SCSI. 

... $2802 

94196-766.ESD1 . 

$2602 

94601-1.2.SCSI. 

. $4784 

MAXTOR 


108S-a0MB.MfM 

.$577 

43BD-3a0M8,5CSl6ESDl 

$1650 

8760-760M6.SC$l6E5DI 

$2602 

TOSHIBA 


MK134FA 44/66Me. MFM/RLL 

$316 

MK156fA 155MB 23MS ESDI . 

$736 

MK35^A76OM0 10MSESDI 

. $2250 

MKBSefB TSOMB t6MS SCSI. 

$2395 

MOVELL NETWORK I 


NETWARE as l/a62 .. .. . $519/1180 

NETWARE ADVANCE V 2.15 .$1990 

NETWARE SFT V2.15 . $ 2990 

NETWARE 386 V30.$4499 

NETWAJIE 386 V 3.1 .. . $4999 


NIATH COPROCESSOR 

INTEL 

8087-5/8087 *-1/8087-2 . 
80287 - 6/6/10/000287 

80387-SX/16/20 . 

80387-25/33 

.(66/155/126 

.$117/180/206/269 

.$297/308/349 

. $448/539 

wi 

80287-6/8/10 

8C267-12/20. 

80387-16/20/25/33 . . 

$125/190/209 

. ,$265/269 

. S29B/330/420/53B 

WEITEK 

3167^20/25/33 

. $309/385/529 

CYRIX 

50387-16/20/26/33 .... 

.5278/325/410/509 

1 ATICOM SVSTEMS | 


One Ifear lA^rraiT/if - Ifawf Cbju Avslfabk - ffOf220V 


ATCOM 2e8-12MHz SYSTEM..S749 

- 1MB RAM 

- 40M5 HDD/1.2MS OR 1 44MB FDD 

- BASE CONFIGURATION WTIR DOS 4.01 


Orw yiiar VUimnty - Tmmr 71^/220^ 

AITCOM 2a6N WORKSTATION.$699 

- 100^$ NOVELL READY, w/14' Mpnp Monitor. 
ATtC0M 366SX-i6MHi ,,. ..$1339 

ATIC DM 386SX-20MH1 . $1479 

ATICOM 366- 20MHi..$ 1699 

ATlCOM 3SS-25MHI w/e4X CACHE $1769 

ATICOM 385-33MM2 W/64K CACHE . . .$1959 

ATICOM 486 - 2 5HH2 ISA. ..S29S9 

ATICOM 466 - 2 5MKi 0SA.$4 599 


AlMVf SUPER VGA SYSTEMS cuidn pfi 

- 2M8 RAM 

- 1.2M60 1.44MB FDD 

- 1024X768 SUPER VQA CARD vr/512X 

- 14' 1024X766 VGA COLOR MONITOR 

- 1 PARAlia 6 2 SERIAL PORTS 

- 101 ENHANCED KEYBOARD 

- MS DOS 3.3 OR 4.01 


MEMORY UPGRADE OPTIONS 

2MB KIT .$120 

4MBKIT.$239 

SMSKET.$419 

16MB RET . $1129 

HARD DISK OPTIONS 

44 MB 28015 KIT. $298 

aOMBlSoisXFT $585 

lOOMB ISms KFT ... . $645 

20DMfl 19ms KIT.. . . .$1095 

330Mfl 16fra ESD1«CSI KIT..$1895 

760MB rafts ESDI/SCSI KIT..$2995 

1.208 SCSI KIT.$4695 

OTHER OPTIONS 

SEREAL MOUSE.$39 

TRACK BALL . $69 

9600 BAUD FAX/MODEM CARD $ 299 

12OM0 TAPE BACKUP.$269 

MS WINDOWS 3.D w/MOUSE.$119 

UPS 600 WATTS.$475 

UPS 1000 WATTS....$695 

PfiCM tft with s^sttm purcimf tuify 


1 VIDEO SOAHD 

ATI 

VGA WaNDER. 1024 x768.256k 

. ..$206 

VGA WONDER. 1024x768.256K.MOUSE 

. ..$240 

VGA WONDER, 1024x766.512K 

$243 

VGA WOND ER, 1024x768.512K, MOUSE 

$264 

GENOA 

VGA e30O.1O24Kr6e-256K/512K -. 

.(176/196 

MONITOR 

IBM 


6503/0612/8513 MONITOR $203/437/530 

NEC 


MULTISYNC 2A/3D/PLUS . $473/609/858 

MUITTSYNC 5D/XL RGB .$2348/1869 

SONY 

14' FOd Mac/1304 SUPER VGA. 

(700/632 

LASER PRINTER | 


APPlf 

IMAG8 WRITER/LASER WRlTBt • - - . $442/1971 

USSR WRITER-IINT/IINTX $3394/4527 


CANON 

LflP-BIMIIS.$1799/2724 

SJ - 1 Oa PORTABLE PRINTER . . . .$ 389 

HP 

D ESK JET + /DESK WRITER.. . , $666/749 

LASER JET - H /IlD/lIP .$ 14SB/2599/972 

USER JET - m/SIID .$ 1599/2849 

PAINT JET-COLOR/XL.$974/1671 

ISM 

4019-001 USER PRINTER.$1658 


NEC 

LC290/LCB90/LCa90XL.. . .$2547/3047/3492 

PANASONIC 

KX-P4420/4450i . ., ... $849/1250 

KX-P4455PMt scrip!.$2198 

QMS 

PS800-2/PS810/PS JET+ ... . $2724/3372/2317 
TOSHIBA 

PACE USER 12...$2573 


PRINTER 


EPSON 

FX B50/PX1QO/PX1050.$ 328/363/450 

LX 81OAQ 510/LOa 50..$ 195/365/486 

LQ9 50AQ1010/LQ1050 .$494/421/623 

LQ2260AQ2660 . , .$935/935 

IBM 

PRO PRINTER-11/ltXyil.$353/492/452 

PA D PRINTER lllXL/OUICK WRITER .$586/983 

PRO PRINTER -X 24E,'XL24E.$678/76 5 

OUFET WRITER III ., .....$1080 

NEC 

P2200i’P2200XEA>5200.$310/289/486 

PS300/P9XL.$616/935 

OKIDATA 

172/162/182 + /1 B2TURaO.... $ 198/232/2 36/236 

320/321 /390/391 .$329/446/449/699 

383/393 COLOR . $968/1038 

PANASONIC 

KX-PI0921/P1100/1191-.$332/185/216 

K X -P T124/P 1S92/P1696 .$279/228/411 

KK-P1S24/P 1624/P 1635 .. , $510/412/414 

STAR MICRONICS 

NX 1SOO/NX 2400/NX2410, ...,..$281 /295/3Se 
NX2415/XB24-10/XB24-16 . . .,, $514/419/572 
XR1000/XR1600. $342/446 


PLOTTEfl /SCARINEH 


HP 

7440A/7470A/7475A.$946/403/1360 

7550A/7570Ay7575A.$2847/2889/3774 

7S95A.'SCANJET+ N I NT. EjW ... .$6422/1495 
SCANJET+ /1NT. S/W. $1055/470 


TAPE BACKUP 


COLORADO MEMORY SYSTEMS 
120MB XT. AT - EXT./INT __$364/260 

IBM 

6157 ST, TAPE DR.-00/15QWfi.$988/1582 

TEAC 

150MS TAPE BACKUP...$723 


UNIX SPECIAL 


SYSTEMS 

AST PREMIUM 486/25 .$4729 

UNISYS PW 500/20A.$2255 

U NISYS PW aaO/33A.$4180 

UNISYS S/4B0. $10495 

WYSEaystflm 386/3225 .$3984 

PERIPHEFUL3 

COMPUTONEALC-EISA.$1090 

CO MPUTONE ALC ASYfC.$ 819 

STORAGE DIMEN X/STOfl...$3590 

MAYNARD/ARCHIVE VF ....81238 

GIGATREND UNIDAT/SCO ..$4253 

SOFTWARE 

CONN. ATLANTJX COCONET .$1980 

UNIPLEX FOR SCO XENIX 336 .$1390 

SCO UNIX V/386 3. 2 .$629 

SCO VP/)X.. , $690 

XENIX 38618 USER].$1123 

XENIX 386116 USB^l. $1790 


HIGH VOLUME BIDS INVITED! 

For International Orders, FAX Us at (415) 680-1408 


* Prices ere FOB USA shippir^g pornt and subfaci io change. 

* Please add 4% lipwesi: In nidu$1ry] hendling cNer^e (Minimum $201 on FOB pfice for 
internetional order. 

* 14.6% llowest Prv irHfusLryl reatar^kJng r:hafge on non-dafecthwa nr nnn-authorlzed retom. 

* No return on opened aoltware. 

* Shipping 6. tnsurence exiia. 

* M rracfffiTwrfrff flcAmjivtec/perf. 


• 3,96% Gurchar^a for VISA/MC and rrHnimum surcharge far L/C tarm. 

• We do not charge your credit cand until your order Is shibppBdi. 

* All products erg new and carry manufacturers' werrantY. 

* Not responsible for tvpographrcel errOrG. 

i^ombDr of the Wofld Trade Centers Association 



SHIPPING BY 

• Air Fraight 

• Federal Express 

• UPS Air 

• US Mail Express 

• DHL 


CIrcl* 40B on Inquiry Cord. 

























































































































tNTHE WORLD! 


SEHVING WORLDW/DE SINCE 1985 


DESCRIPTION 

FOR MOOELS 

REF. P/H 

MI 

1 APPU 1 

1 MB UPGRADE KIT 

It, IO.IIX,PLUS,SE,S&30 

M0216 

tm 

2MB UPGRADE KIT 

PLUS, SE 

M0219 

m 

4IWffl UPGRADE POT 

11, iicx.iix. plus.se.se/30 

M02707 

Mif 

1MB UPGRADE KIT 

ItCI 

M0291LLYI 

i«i 

AUE UPGRADE KIT 

IICI 

M0292lLnA 

*227 

AMS UPGRADE KIT 

LBiarWriEH ll/NTX 

MBooe 

m 

16MB UPGRADE KIT 

IPCI. IICX 

UlA 

fill# 

4MB UPGRADE KIT 

IIFX 

M03T6LL>A 

*211 

ISMH UPGRADE KU 

IIPX 

N/A 

*10»4 

1MQ UPGRADE BOARD 

MAC PORTABLE 

M024B 

*284 

2Mfl UPGRADE BOARD 

MAC PORTABLE 

N/A 

*811 

2m UPGRA^ BOARD 

MAC PORTABLE 

N/A 


4Ma UPGRADE BOARD 

MAC PORTABLE 

N/A 

*1136 

2Mfl UPGRAIH BOARD 

MACSL 

N/A 

*20i 

1-3MBEXPBRD 

MAC CLASSIC 

N/A 

not 

1 AST 1 

1MB UPCHADE KIT 

PREMIUM 3Be/33 

500716^002 

*14 

4hfB UPGRADE KIT 

PHBRUM n,4B6/2S.3B6/2B 

KW7BfK)CW 

H40 

IMS UPGRADE KIT 

PREMIUM 3fifiC/lS 

500510007 

m 

4MS U(>GRADE KIT 

PflEM 2Se, 38SC/16 

6O061CHK)8 

*242 

1 MB UPGRADE KIT 

PfiB^IUM 386 

500610003 

*88 

ZHB UPGRADE KIT 

H5EMIUM 486 

500716004 

*t« 

1 AT & T 1 

2MB MEM EXP KIT 

ATST 82B6 WGS 

37727 

♦117 

4HB MEM EXP KIT 

ATSiT 6386. 63Be£ WOB 

37716 

*284 

2MB MEM EXP Kn 

Bsas/sx. 




83B6/2S 6 /33 WGS 

37338 

♦123 

1 COMPAO 1 

S13K KIT 

DESK PRO 298 

113012-001 

ua 

1MB ADD-ON MODULE 

3885 

113648-001 

♦96 

4MB ADD -ON MODULE 

386^204, 20, 266 ZB«, ZeSt 

113132-001 

*280 

4MB ADD-ON MODULE 

3865 

112534-001 

*280 

IMfl MEMDllY EXP. HRD 

38BS 

113633001 

•11)6 

1MB MEMORY EXp. DRD 

PORTABLE 306 

1076614X]1 

•202 

INTFC SRD 

PORTABLE 388 

107707-001 

•98 

4MB MEMORY MODULE 

8LT/286 

110237-001 

*741 

IMB MEMORY MODULE 

SLT/386 

1163034X31 

*209 

2M8 MEMORY MODULE 

SLT/3e« 

110304-001 

•90f 

4MB MEMORY MODULE 

SLT/3B6 

1183054X11 

*741 

2IW MEMORY EXp. BRD 

388/tB 

108069/71001 

»»7 

IKfe UPGRADE KIT 

3BW1B 

1QBO68001 

*«8 

1MB UPGRADE Kit 

3fl6/T6 

108071-001 

*21 

BMB MEMORY EXP. 6RD 

386/16 

108070/72^1 

♦1131 

4M0 UPGRADE KIT 

386/16 

106072-001 

♦311 

1NTTC BRD 

PORTABLE lit 

TO7BO8<I01 

*85 

ZhH UPGRADE KfT 

PORTABLE lit 

107332-001 

im 

EXP BRD 

PORTABLE 111 

1076114!01 

*394 

lUa MEMORY BOARD 

LTE 286 

117OB10D1 

*104 

2Me MEMORY BOARD 

LTE 286 

117061-002 

»1«3 

AMBBRO 

LT£266 

117081003 

*813 

2M8 MEMORY MODULE 

38ES/20, PP38eN 

118689001 

*138 

4MB MEMORY MODULE 

3865/20. PP2B6N, 386N 

116690-001 

*331 

2MB MEMORY MODULE 

386/33, 48C/25, 




SYS PRO. 33L 

116144001 

*148 

SMS MEMORY MODULE 

SYS PRO A 4BS/26 

116581-001 

*884 

CLISMS EXP SflD 

2a8N. 386ha 

11671X1001 

*98 

1 DATA OENERAL 1 

4MB aOARD 

AVIION SERIES 

N/A 

*1740 

1__1 


4M8 

DECSTATION 3100 

5CD1AA 

*410 

8MB 

DECSTAT1QN SOOO 

MS02AA 

*MM 

32Ma 

DECSTATION 5000 

N/A 

*7887 

♦MB UPGRADE KiT 

VAX 3100 

M301-AA 

•410 

BMeEXPBRD 

VAX 3100 

tf542-KA 

•871 

12MB 

VAX 3100 

l*/A 

• 1131 

ISMfl 

VAX 3100 

MS420:a 

•1786 

24M0 

VAX 3100 

N/A 

•ata 

4M0 

VAX 3100 

N/A 

•sil 

8MB 

VAX 31C» 

N/A 

•930 

12MB 

VAX 3100 

N/A 

• 1333 

t8MB 

VAX 3100 

N/A 

• 1733 

20HB 

VAX 3100 

WA 

•2087 

6MQ 

VAX 3000 $ER. 

MSOBOAA. 



IMMI^RO VAX ini 

M7e21 

11073 

16MB 

VAX 3000 SEH, 

MS650BA. 



iMiCRO VAX no 

H7622 

•1976 

32 MB 

VAX 3000 BER. 

MS850BA, 



LMIDRO VAX HU 

M7-822 

•3646 

SMB 

VAX 2000 

MS400CA 

t11« 

12M6 

VAX 2000 

MS4O0CA 

• 1496 

4MB 

MlCRG VAX II 

MS63C^ 

♦738 

SMB 

MICRO VAX II 

MS630CA. 

M7609AX 

11073 

IBMB 

MICRO VAX 11 

MSW0CA. 

M7B09AX 

♦IMS 

ieM8 

VAX 8800/8650 

MS68CA.. 

LODZ25 

♦9673 

1M6 

VAX-11/780, 11/7SS 

MSTBOfX. 

MB373 

•864 

♦hffi 

VAX-11/780. 11/765 

MS780JX. 

M8374 

♦1S87 

1M0 

VAX-11J7B0, 11/730 

MS7H1CA, 

MB7H3 

♦774 

B5B 

VAX-11/75D 

MS750H9 

♦sm 

12M8 

VAX 11/780 

MS7SDHB 

*5386 


MEMORY 

UPGRADES 

New,,. 7(X)% Competibifity,., 
Lifetime Warranty 
— Guaranteed— 


1 EPSON 1 

1MB UPGRADE KfT 

ll«. 386/30 

ABOSDBI 

•78 

1MB UPGRADE KiT 

Ho, 386/20. 9a8GX.3B8/S5 

AaCl6231 

•78 

4MB UPGRADE KIT 

III, 366/20,3S6SX. 366/25 

«/A 

• 142 

2MB UPGfWDE WT 

ll«, 3S6SX 

AB08101 

•1» 

2MB UPGRADE BOARD 

9\eooo 

ieS401 

*173 

4MB UPGRADE BOARD 

910000 

H/A 

*173 

2MB UPGRADE KIT 

EFL BODG 

N/A 

*102 

EVEflEX 

SMB BRD 

366 ST9> 33 

N/A 

*116 

4MB BAD 

4BB STEP 36 

N/A 

*41} 

2MB UPGRADE Kit 

2B6ST9> la. 18. SO. 3B6 




STEP IS 

N/A 

♦117 

4MB UPGRADE KIT 

286 STEP 12, 16. 20, 386 




STEP IS 

N/A 

1214 

IMfl UPGRADE KtT 

3B6 STB* 10, 24 26 

N/A 

•71 

2MB UPGRADE KIT 

380 STff 14 20. 26 

N/A 

• 141 

♦MB UPGRADE Kit 

388 STB* 10, S4 2B 

N/A 

l»0 

6JWfl UPGRADE KIT 

3B6 STB* 10, SO. 2E 

N/A 

•♦82 

HP 

SMB UPGRADE BOARD 

LASERJET II, IID 

H33444fl 

•130 

4MB UPGRADE BOARD 

LASERJET II, IID 

H3344Sa 

•206 

2Me UPGRADE BOARD 

LASERJET in, IIP 

HB3475a 

*146 

2m UPGRADE BOARD 

LASERJET II, IIP 

H33478& 

•in 

45G UPGRADC board 

LASERJET in. IIP 

H33477B 

*238 

S5B upgrade kit 

VECTRA 0S/18S ES/12PC 

D1384A 

•117 

4hA UPGRADE Kit 

VECTRA OS/IBS RS/SOi'C 

D1542A 

•IM 

4MR UPGRADE KiT 

VECTRA OS/2QS RS/SSPC 

D1042A 

•244 

1MB UPGRADE KIT 

VECTRA 4B6 PC 

D2150A 

•11 

SMB UPGRADE K1T 

VECTRA 360/25 

D23SU 

*140 

4fin UPGRADE KIT 

VECTRA 466 PC 

D2161A 

*32t 

BMB UPGRADE MT 

VECTRA 466 PC. MB/SS 

D212BA 

1603 

HP/APOLLO 

SMB BOARD 

E»/30DO 

N/A 

•M6 

♦MS BOARD 

D*t3500. 4OD0, 4500 

N/A 

*1080 

BMfl BOARD 

DN3HX>. 4000, 4000 

N/A 

*3tM 

HP/9000 WORKSTATION 

tMfl UPGRADE 

200. 310, 320 

N/A 

•171 

2M0 UPGRADE 

204 310, 330 

N/A 

non 

4H8 UPGRADE 

200. 310. 320 

h/A 

•Z1T7 

SMB UPGRADE 

200. 310 320 

N/A 

•4398 

4MB 8DARD 

318 

N/A 

•Mtl 

OMB BOARD 

318 

N/A 

•9699 

4MB CONTROLLSI 




BOARD 

330 

N/A 

tm^ 

4MB ADD-ON BOARD 

330 

WA 

•3346 

BFiffl: SDARD 

330 

M/a 

41833 

iSMe ADD-ON BOARD 

330 

M/A 

•7301 

IMS UPGRADE 

332 

M/A 

•071 

4MS UPGRADE 

332 

M/A 

•1316 

♦M6 UPGRADE 

340 

M/A 

•2006 

im HAM BOARD 

345 

N/A 

non 

BM8 RAM BOARD 

345 

M/A 


leUB RAM BOARD 

34E 

M/A 


♦-12MB BOARD 

38D 

N/A 

14836 

♦MO BOARD 

35D 

N/A 

•3346 

12MB BOARD 

350 

N/A 

•7836 

♦MB UPGFWOE 

360 

N/A 

*18K 

SMB UPGRADE 

360 

N/A 

*3640 

12MB UPGRADE 

300 

N/A 

*0061 

_li!!?_ 


SiaCKIT 
2MB KIT 
2MB MODULE 
4MB MODULE 

2MB UPOAADE KIT 
1MB MEHOTY MWXM 

ZMB MEhlOflY hlOOUf 
2MB MEWDBY BOARD 
4MQ MEMORY BOARD 
4MB MEMORY MODULE 
21BhnEKP CARD 

4-16W EKR. CARD 
Ihffi MEMORY CARD 
2MB MEMORY CARO 
2Me MEMORY CARO 


PS/1 

psn 

psa BfiMP 

PSa. 9iKP 


e46oeo3 

B45012B 


B(V28B, ADI BRD HB72B9 30FB3eQ 
70/121, oeU ESI. 


7D/A21, AQ1. B21, BSl 
80/111, 311. 121,321 
e0/A21. B0/A31 
S5SK,S55X 
30. W. HE, BC. 

558X. 0SSX 
70. BO 

LASER PRINTER 4019, 
401 BE 

LASER PDINTER 4010, 
4019E 

ADAPTER S4B03C7 


8480608 

6450379 

64S1060 

34F2933 

6450609 

34F3011 


1039137 

6450372 


41M 

lan 


m 

im 

4146 


Its? 

1306 


1 IBM COMPATIBLE IKT& AT) I 

I 2 at 

XT 

HiA 

im 

25BC 

XT 

HiA 

•194 

012K 

XT 

WA 


IMB 

XT 

N/A 

•308 

2Mfl 

XT 

N/A 

♦»7 

612K 

AT 

N/A 

«1U 

1MB 

AT 

m 

4234 

2Me 

AT 

WA 

*338 

3MS 

AT 

WA 

♦411 

4MB 

AT 

WA 

•007 

8MB 

AT 

WA 

4798 

1 NEC 

IMS MEMORY EXP. BRO 

POWERMATE SX PLUS 

APC-H650E 

•293 

SMe MEMORY EXP. BRD 

POWERMATE SX PLUS 

N/A 

*001 

♦DA hAMORY EXP. BRD 

POWERMATE 3X PLUS 

AfPC4ia52f 

•774 

Bhn hAMORY EXP. BRD 

POWERMATE SX PLUS 

WA 

11409 

2 6M8 BOARD 

POWERMATE SX PLUS 

APC-BZ61E 


4-eMe BGARD 

POWERMATE SX PLUS 

APCH2E0E 

•431 

1MQ UPGRADE MT 

PflOSPEED 2fl6, 




SX iMOT THE PLUS! 

PC-21-21 

*2W 

2ME UPGRADE KB 

PflOSPEED 2B6 

N/A 

jjn 

4MB UPGRADE KIT 

PROSPEED 286, 




SX (WOT THE PLUS! 

PC-SI 22 

*2M 

SMB UPGRADE KIT 

PROSPEED 3fl0 

PC-3r-21 

•393 

BMS UPGRADE KJT 

PROSPEED 380 

PC-at-22 

• 1«M 

4h»BQAR!} 

POWBIMATE 395/16. 2D 

N/A 

•719 

BMB eOARO 

P0WB1MATE 380/16. 20 

N/A 

npol 

16M8 BOARD 

POWBIMATE 360/16. 20 

N/A 

•1047 

2Hfl UPGHADE KfT 

POWERMATE 3e0i/26 

APC-H055X 

•008 

SMB REPLACEMENT BAD 

POWERMATE 380/26 

APA-H657X 

*1484 

BMB UPGflAOE KIT 

POWWMATE 360/25 

APC-H656X 

•1BB3 

2MB UPGAADE KIT 

POWERMATE 366/2 5S 

DF-41D5201 

•141 

BMB UPGRADE KIT 

POWERMATE 386/25S 

OP-410-5202 

*482 

2MB CPU UPGRADE KIT 

POWERMATE SX/20 

OP-410-8101 

•393 

2-8MB EXP. BRD 

POWERMATE SX/SO 

OP-41&8102 

*393 

1 SILICON GRAPHICS (IRIS SERIES) 1 

♦MB KIT 

PERSOMAl 4D/2O/20 

H4C04A 

•OM 

iSMfl KIT 

PERSONAL 4D/2O/20 

HU9C1B6 

•3«43 

♦MB KIT 

mo 4D/4O/HV70J80 

H4C046 

•409 

lBMfl KIT 

CS/12TURB0 12/16 

H49Cie6 

42843 

8Mfl KfT 

POWER SB1. ♦0/120/210/ 




240/280 

B4C0BX 

• 19IN 

1 SUN 1 

4Mfl OPTION 

3/60 

H/A 

•704 

eufl OPTION 

3/60 

WA 

nm 

4Mfl OPTION 

3/00, 3/80. 4/80, SPRAC 

X1MC,G,H 

•200 

4MB QPnOI* 

SPRAC SLC 

XI052 

•M 

t6MS OPTION 

SPRAC 4/60 

X118K 

♦1329 

IflMfl OPDOM 

4/110 

X1100 

• 1(00 

10MB 

♦/330 

N/A 

12497 

32MB 

♦/330 

N/A 

*4821 

64MB 

♦/330 

N/A 

*8791 

6MB OPDGN 

♦/330. 4/370 

X100H 

1407 

4Me OPTION 

3/75.1101.140,150,100,180 

N/A 

*1131 

BMB OPTION 

3/75^1 ICL140.150.160,160 

N/A 

*1014 

12MB OPTION 

3;r7Mta 140. mi 60,180 

N/A 

(1201 

IBMB OPTION 

3/75. Iia mi SO. 160,190 

N/A 

*3144 

SOMB OPTION 

3/7Mvammi6D,ieo 

N/A 

*4403 

24Ma OPTION 

3/75.110.140. ISO. 160.160 

N/A 

Hfilt 

BNO OPTION 

3/260,260,470,460, 




4/260,280 

N/A 

(4991 

leMB OPTION 

3/290,280,470,480. 




4/200.280 

N/A 

*4980 

32MB OPTIOI* 

3/260,280,470460. 




4/260.280 

N/A 

M1043 

1 TOSHIBA 

512KB MEMORY KIT 

TaiOOE 

PC8PAB340U 

in 

2MB MEMORY KIT 

T31D0E 

PC8#Ae34lU 

*129 

3MB MEMORY KIT 

T32D0 

PC64*A7137U 

>391 

2MB MEMORY CARD 

rSlOO 

PC7PAa301U 

*171 

2MB MEMORY KiT 

TB20O 

PC1O4*AB304U 

*171 

SMB MEMORY KIT 

T5200 

PC-PAa313U 

*1190 

2MB MEMORY KIT 

T3200SX 

PC12-PA8307U 

*29 

4M6 MEMORY KIT 

T32D0/SX 

PC12PA8909U 

*331 

SMS MEMORY CARD 

T1600 

PCS4>A6302U 

*171 

SMS MEMORY CARD 

T31Q0SX 

pciSrPAsaoau 

*129 

4M6 MEMORY CARD 

T3100/SX 

PCIfrPAKlOU 

•329 

1MB MEMORY CARD 

TIOOOSE, XE 

PC14-PAS311U 

•227 

SMB MEMORY CARO 

TIOOWS^ XE 

PC14PA831IU 

•273 

2h« MEMORY KIT 

18600 

PC1DPAS304U 

•100 

BND MEMORY KiT 

18800 

PCPAB313U 

*1170 

SMB MEMORY CARD 

T1200XE 

PC13-PA830flU 

•ISO 

1 ZENITH 

1MB UPGRADE KIT 

Z3i0/2O. 26, 33, 33E 

ZA36(KME 

•00 

SMB UPGRADE KIT 

2366/20. 26, 33 

ZA3600A4G 

•137 

♦MB UPGRADE KIT 

2360/20. 26, 33, 33E 

ZA30OOiAK 

•no 

SMB UPGRADE KIT 

Z360GX 

2-806-1 

*134 

INS EXP. CARD 

SUPfflSPORT 266, 2866 

ZA-m66 

•lit 

2M8 EXP. CARD 

SUPERSPORT SX, 280E 

ZA me4 

•300 

SMB EXP. CARD 

SUPPISPORT SX 

ZA 10^66 

•30B 

2W EXP. CARD 

SUPBISPORT SX 

ZAie£F67 

•300 

1*4B EXP. 8RD 

TURBOSPORT 386, 3S6E 

ZA30G4-ME 

•241 

4UB EXP. BRD 

TURBOSPORT 306E 

WA 

•040 


PAYMENT TERMS; (In US Funds Oniv) 
■ fniiamalionsj Mmey Order 
« Cenmed / CsshLsr'i Check 

• L/C 

• WiieTrsnsler IT/T] 



TEL: 

FAXr (415)680-1408 

TELE 


ATICO 

1130 Burnett Ava, Suite H 
Concord. CA 94520 USA 
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The VotvQX-l/S transputer boards give you a choice of 
transputers, clock speeds, and DRAM. 


Transputer 
Boards for Sun 
Sparcstations 

Y OU can use Archipers 
Volvox-1 /S transpute r 
boards as development sys¬ 
tems, parallel processing de¬ 
vices* and transputer net¬ 
work access systems with 
Archipel machines and In- 
mos-compatible networks* 
The boards offer you a 
choice of a T400* T425, or 
T800 transputer; clock 
speeds of from 17.5 to 35 
MHz; and 1 or 4 MB of 
DRAM. The boards are 
equipped with three links, 
RS-422 or TTL level* with 
speed selections of 10 or 20 
Mbps. 

^ftware available for the 
Volvox-l/S includes parallel 
programming tools for C, 
FORTRAN, and Pascal; a 
programming environment 


for Occam; coprocessing 
tools and an application ac¬ 
celerator; and a toolbox with 
a network tester, network 
configuration editor, com¬ 
munication kernel, and 
mapper. The software runs 
under SunOS 4,0.3 or 
higher. 

Price: 12,000 to 20,000 


French francs, depending on 
the transputer and the 
memory. 

Contact: Archipel, P.A.E. 
du Levray, 4, route de Nan- 
fray, Cran-Gevrier 74000 
Annecy* France, 33-50-69- 
33-40; fax 33-50-69-20-65, 
Circle 1338 
on Inquiry Cord, 


Add Cache to 
Your Mac llci 

M icron Technology’s 
Xceed llci-128 cache 
card for the Mac llci 
increases your system’s per¬ 
formance by intercepting 
processor requests to the 
main memory and return¬ 
ing data to the processor in 
less than 30 ns via 128K 
bytes of high-speed static 
RAM, The package in¬ 
cludes a software utility that 
controls cache card 
operation. 

I^ice: £499* 

Contact: Micron Technol¬ 
ogy Inc., Suite 17* Kinetic 
Centre, Theobald St., 
Borehamwood, Hertford¬ 
shire WD6 4SE, U.K., 44- 
81-905-1255; fax 44-81- 
905-1126, 

Cfrcb1339 
on Inquiry Cord. 


I HAVE SEEN THE FUTURE AND IT WORKS (Lincoln Jeffrey 1917) 


The PASCAL POWER DEVELOPMENT SYSTEM is the 

future for software developers, 

• Compilers produce true portable programmiriQ code via P-code 
intermediate format, e.g. 50,000 line Pascal program ported and 
fully operational from MS-DOS to UNIX in less than 2 hours. 

• Choice of UCSD Pascal, Modula-2, ‘C, FORTRAN & BASIC languages, 

• UNIX, OS/2, MS-DOS, VAX VMS, APPLE, CPM versions available on a 
wide range of hardware platforms. 

• Used by hundreds of thousands of users worldwide. 

Professional Development System from 1450.00 US Dollars 



Innovatory new product - PASCAL LIBERATOR 

Move your MS-DOS based Turbo Pascal programs to 
UNIX quickly and easily with our Pascal liberator product, 

• Converts luibo Pascal code to UCSD Pascal code rur>ning under UNIX, 
MS-DOS, CPM. OS/2, APPLE the choice is yours. 

• Pascal Liberator includes user friendfy interface, pop-up help screens, 
split screen windawing to display difterence between Turbo Pascal and 
UCSD Pascal command structures. 

Liberator your software for only $280.00 US Dollars 


Cat! Ken Heips or Matthew Porton for further information. 

Pecan Software Europe Ltd Victoria House 10 Keliaway Avenue Bristol BS6 7XR Engiand Teiephone: 44-272-425012 Fax: 44-272-245000 
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'Aotodeak and AutoCAD are trademarks of Autodesk Inc **386 and 486 are trademarks of Intel Corp ■ •Microsoft and MS-DOS are trademarks of Microsoft Corp •• Novell and NetWare are trademarks of Novell Inc. a UNIX is a Uademark of ATtT in tke U.S.A. and In other countries aa SCO is a trademark of the Santa Crua OperaUon 


OLIVETTI AND ITS PAETNERS 
TOGETHER FOR 

OUTSTANDING PC PERFORMANCE. 


0 AUTODESK 

Today, high performance 386** 
and 486** microprocessors 
with high resolution screens 
for graphics can now place 
CAD on anyone’s desktop. 
Software has developed at a 
similar pace to answer every 
possible application in this 
highly technical environ¬ 
ment. A forerunner in this 
field is Autodesk* with 
their renowned AutoCAD*. 
It seemed a natural choice 
for Olivetti with its power¬ 
ful M486 and M386/25 
PCs to work together with 
Autodesk to pro- 
vide highly 
tuned PC CAD 
hardware and 
software 
solutions. 



Olivetti and Microsoft* have 
worked in concert to ensure 
that Olivetti’s state-of-the- 
art 486-and 386-based PCs run 
in complete harmony with 
Microsoft’s leading-edge software. 
Perfectly in tune, they allow 
Microsoft liAN Manager to bring 
die benefits of new teciinology 
to local area net 
works of any size. 

For an even finer 
performance, ^ 

Olivetti has chosen 
the industry-leading 
Microsoft Windows 3 
as its Graphical 
User Interface. 




Olivetti Systems & Networks is represented in all European, Far 
Eastern and Western countries. For further information please 
rxintact the PC Marketing department of your local Olivetti 
Systems & Networks Company. 


M N O V E L L 

To answer your networking 
needs, Olivetti has linked with 
Novell^* the market leaders in 
dedicated networking software. 
Olivetti hardware and Novell 
software platforms are 
designed to give you the 
optimum fully supported net¬ 
working solutions. With Olivetti’s 
486 - and 386 - based PCs and 
Novell’s Advanced 
NetWare and NetWare** 

386 we’re able to supply 
networks at an un¬ 
equalled level of price 
and performance. i 



SCOI 


THF SANTA ( Rli/ (TPFRATION 


Multi-user and multi tasking 
environments require an 
operating software platform 
that is open. UNIX^ is emerg¬ 
ing as the ‘open* standard 
not only for general office but 
also for specific vertical appli- 
cations. The Santa Cruz 
Operation’s version of UNK is the 
one that has proved most appro¬ 
priate for open systems softw^. 
It’s not too surprising there¬ 
fore, that Olivetti works closely 
together with SC0^‘ 
for its UNIX busi¬ 
ness computing 
applications on J 
its 386 - and ^ 

486 - based 
industry 
standard 
PC system 
platforms. 



Our force is your energy 

oliuelli 

Circle 475 on Inquiry Card. OUVETTI SYSTEMS ft NETWORKS 


Visit Olivetti Systems & Networks at CeBIT Hanover, March 13-20 
MAIN STAND - Hall 1, stand 4i2/4k3 BANKING STAND - Hall 2, ground Boor 
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EasyPlof lets sciemists and engineers graphically view and 
manipulate large sets of numbers. 


Bring Your 
Technical Data 
to Life 

herwell Scientific 
Publishing offers ver¬ 
sion II of Spiral Software’s 
EasyPlot, a graphics package 
that lets scientists and engi¬ 
neers graphically view and 
manipulate large sets of 
numbers. New features in¬ 
clude support for expanded 
memory, new text-based and 
graphical editors, and a 
windowing system that sim¬ 
plifies working with multi¬ 
ple graphs simultaneously. 

With expanded memory, 
EasyPlot IT can handle more 
than 100,000 points 
without having to shuttle data 
to and from disk. The new 
editors facilitate adding, de¬ 
leting, or adjusting data 
points. Version II includes 
enhanced analysis capabili¬ 


ties and a new curve-fitting 
algorithm, which works 
with any user function (of up 
to 20 unknowns) and dis¬ 
plays a real-time animation 
of the fitting process. 


Spline interpolation now 
works for three-dimension¬ 
al surfaces to transform a 
sparse grid into a fine 
mesh, and the new derivative 
feature helps you create 


smooth curves representing 
slope and curvature of a 
data set. Other new features 
include dual axes, bar 
charts, and 3-D scatter plots, 
which you can rotate 
in real time. 

EasyPlot II supports 
color with the Hewlett-Pack¬ 
ard PaintJet, color Post¬ 
Script, and most pen plotters. 
New printer drivers support 
the HP DeskJet and Think Jet 
and a variety of 24-pin dot- 
matrix printers. You can im¬ 
port EasyPlot graphs into 
other popular packages via 
Encapsulated PostScript 
and Hewlett-Packard Graph¬ 
ics Language files. Spiral 
Software has also added scal¬ 
able fonts, including Greek 
and Helvetica, to provide 
uniformly professional out¬ 
put with most printers. The 
preview feature lets you see 
your plot exactly as it will ap¬ 
pear on the printout. 



CONTROL UP TO 96 PC 
FILE SERVERS WITH 1 KEYBOARD 
AND MONITOR USING... 


COMMANDER 

by cybex 



• No external power 

• “One-Touch** selection 

• Mix PC. PC/XT, PC/AT 
and PS/2 

• "AutoBoot'' Feature 
boots attached 
computers without 
operetor intervention 
aHer power failure 

• Shows PC power stauia 


• Mouse support available 

• TTL [MDA, CGA. EGA] 
up to BOO feet away 

• VGA up to 400 feet 

• Each unit accommodates 
from 2 to 0 PCs 

• Up to 12 units can 
be cascaded 

• Mounting kit available 
for 19" rack installation 


Cybex Cppporation 

SBOOH Bob Walace Ave. • Huntsvle. AL 35805 
[BOS] 534-0011 • FAX [SOS] 5344X310 



fl Here in the BIX conftmunity, you can download your choke 
of 1,I6B programs developed for IBM PCs and their compatibles. 
You can attend dozens of informatrve and provocative con- 
Terences, too. Al! this and more is yours in the IBM Exchange, 
with your subscr^don to BIX. Call our special Customer Service 
number for more information: 603-924-768!. 

Bl\ 
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ACCOUNItNG 


DAC E(»y Aaouetifig 

85,00 

MoiKwinq Ywr Mcney 7.0 

135.00 

Mim 

35,00 

i^ixhtree Doubb Bonys Fod 

235.00 

Mkee 4.0 

40.00 

Fimeslijis SI 

195.00 

lirboTex 1040 P«i3oniit 

42.00 

lubolui 1040 PrdenkHid 

229.00 

CAD 


AulodeM] 3.0 

149,00 

Desagp Cud 30 3.1 

205.00 

Desigp CiKi 2D 4.2 

155.00 

Gewk CoddE-O 

235.00 

COMMUNICATIONS 

Corbon Copy Flys 5.2,2 

109.00 

Goie Up Cusluner 3.1} 

129.M 

Con^iuHtve Memtwnhip lOt 

22.00 

Minot III 2.0 

89.M 

FCAnywIieielV 

99.00 

Fr«crrati Phe 1.11 

65.00 

RefbliDtt 2+ 

225.DO 

Eefktkm 4 Plus 4.0 

299.{10 

Srnqrleim 240 3.1 

195.00 

SmEHtHin 320 1-1 

115 00 

DATABASE 


Ciaiqn Pcwnal Deyel 2.0 

52.00 

Clwiori T^oFessiomil EMwE 2,1 

475,00 

dipper 5.0 

529.00 

Delhi Ease 4.2 

459.00 

DftMlVl.l 

43900- 

* Uifiitsd sip^ of 

Faskse Plus 5/U2.1 

195.00 

Fc*pfDS/lJl.D2 

459,00 

jViDiHrEh 1.0 

315,00 

fpFTldDX 3.5 

529,00 

PdradDn 3.5 Opgrute 

145.00 

FCFae 5.0 

09.00 

Ft S k SelalitKipl Repl Writer 4.0165.00 

Ul Projianmiei 

342.00 

DESKTOF FUBIISHING 

Bibtreem Fonts [e«h} 

B5.0D 

Freedom of Ftess L^ibt 

59.00 

Freedom of ftess 2.2 

249.00 

Pf5 Fkil PuWistKi 3.0 

95 m 

^[essionq] Cbp Ail Gqllefy 

IS9.00 

Beedrighl 

319.00 

The New Priirf Shop 

39.00 

llltnuript Pkrs 

259.00 

Ventura Fubtsbei IkU 

559.00 

EDUCATION/ 


ENTERTAINMEHI 

Fi^l SimulshM 4.0 

39.00 

Kings Quesl V 

45.00 

PC Globe 4.0 

39.00 

Sinciiy 

35.00 

lest Drive 111: the PcHioa 

37.00 

Where b the World.. .Oebxt 

57.0D 

FORMS/ 


FIOWCNARTJNG 

Elowchoiting II 

145.00 

EofmhKTf Gflid 

59.00 

Furtnlype Campiek 

169.00 

Inlerntlive Eo£yflDw6.1 

105.00 

Oig Pius Mvonced 5.0 

65.00 

Perform 2.1 

05.00 

ORADHICI 


Don Bakkiin DeirKi l| 

149,00 

Dehffie Pdinl l| EnhciKed 

85,00 

Drrrwpedect 1 .1 

279.00 

Fteelawc Pfus 3.01 

329.00 

Cruphics Link Plus 

102.00 

Hcrvoid Grpphks 2,3 

299.00 

H[iook2.0 

109,00 

Hoi Shot Giaptixs 

149.00 

IriMi Plus {w/Hilaok) 

135.00 


PC Pbinltunh IV 

65,00 

Imki C ++ Prrd OpgrnJe 

149,00 

PCPdintbrushlVFk 

112.00 

Tarfn C Isob 

92.00 

Pizazz Plus 2.0 

65,00 

Tubo Pascal 6.0 

99.00 

Pie^tabon losk Force 

175.00 

Ink Pascal ProEessionM 6.D 

199.00 

HARDWARE 


Tuba Ptofessloml 

85.00 

&PERIPHERALS 

ZDrTe£hC-ir+ 2,1 

149.00 

Adobe Fpshcript Cutridge 

305,00' 

NETWORKING 

ATlVGAWtjniier+256 W/Mse 209.00 

Lunlastic 2MBFS Adoplai 

185.00 

Best Dalu Tnweller 

169.00 

ionitnik 2MBPS Starter Kit 

389.00 

BGsrDati]9624Fai(/M«km Brill 85.00 

Inelictk Elbrnnet Adaplei 

2S9.00 

Caren EHOE Bufayeief 

349,00 

lanhislk Ethernet Starter IQt 

549.00 

Copic II PC Option Bond Dfiluice 

115.00 

MNET000 

169.00 

fteimdlKL 50M8 

409,00 

MNE2Q0a 

199.00 

lniel803a7‘SX 

309,00 

Weslem hykl Elhercnd Flus 

165.00 

Inid SflttsftKkxi Booril 

399.00 

Western Oi^d Etheicwd +16 

189.00 

Logftedt Bes Mouse 

85.00 

W«tPerf«iOfte Slack 

329.00 

Loglech Serial Mouse 

75.00 

1 

J 

J 

I 

ir< 

399.00 

Uigilecli Scon Moti Plus 

185.00 

OPERATING 


Logitech Scamndn 256 

319.M 

ENVIRONMENTS 

logilHh IrtHkimn Setiil/Eiis 

89.00 

Iksqview2.3 

Llesqview 336 7.3 

DR DOS 5.0 

02.00 

MS MoRise w/Wn 3.0 Ser/Bus 159.00 

13S.00 

MS Mouse w/Pdinf Seriid/^us 105.00 

139.00 

Poqlk0ofQl'2‘4PlLJsw/0MB 115.00 

Oeawoiks Ensemble 

125.00 

p[!c3k&oial‘2-4p1us w/2MB 245.00 
Podfk Page /2Mfl Memory Brd 365.00 

MSDOS3.3ar4,01 

OS/2 

72.00 

Patit PiKje Perswd f tion 

365.00 


Patik 4 Memory Boord w/OMfl 75.00 

IBM 05/2 Standard Eiliwi 1.2295.00 

Firiic 4 Memory Btnjid w/2M6199.00 

Leliis l■2‘3u 

529,00 

Foedif 4 Memory Bomd w/4MB335.DO 

Miihbcape 05/2 Debugger 1,1 309,00 

254nOtttFonl tMlndge 

269.00 

Smoialk/VFM 

299,00 

Ptoher In A Cartridge 

249.00 

PROJECT MANAGEMENT 

Plutltr In A Cortridge P.E. 

239.00 

fiarvariJ Pto^l Manager 3.01 

455.00 

FVot. Periph 2400 £if 9,42 fe 

215.00 , 

ScilPfPraiettSchdiAcfV 

429.00 

PiDc.Pcriph2400lntV,42 6s 

179.00 

fiMline 4.0 

469.00 

Super Comidge 1 by 10 Enging 

275.00 

STATISTICS/SCIENCE 

Super Crulridige 2 by 10 Fnging 

479.00 

SprMmnLAP 

rm 

Video5eKn 1024i256E 

Woil(lport24O0 

WiwW[Brt2400w/MNP 

Wadd^2496 

Wi»ld^96O0 

Zoom Int 24/96 

7oom Eift 24/96 

192.00 

229.00 

339.00 

469.00 

635.00 

95.00 

105.00 

Chi Wriler Deluxe 249.0D 

Deiivt 139.00 

GrnWier 145.00 

MQfti(Qd2.5 319.00 

MallienKilka 386 w/387 Suppa^S-OO 
Print A Plot 2.0 _ 109.00 

Siinmfi Itit nr 

INFORMATION 

Sowcer w/Ekis 

135.00 

MANAGEMENT 


SPSS/PC Fhfi Bose 

185.0D 

q!St6iim 4.2 

175.00 

Slatgrofihics 

569.00 

Cidefitki Creala Pius 

45.00 

SltffiF 

3S9.00 

brioseieci 1.1 

55.00 

Sifttnl S-0 

649.00 

Inslaat Recol 

69 00 

SPREADSHEET 

Lakrs Agenda 2.0 

QuhL Schedule Pbs 

299.m 

62.00 

ABwws (loins L2-3 « Symphyjl 19.00 
BabXE 579.m 

INTEGRATED 


Impress 

79.00 

[i^t h One 2.0 

39.00 

LDnal-2'3V€i.2.2 

339.00 

Lolus Works 

95.00 

bus 1-2^ Vet, 3.1 

419.00 

M5Worb2.0 

95.00 

Quoftra Pig 2,0 

319.00 

PfS F«t Choke w/Piod^y 

102.00 

Quattrg Pro Upgrade 

95.00 

Q£A3.Q(NetwDikble} 

729.00 

Sideways 3.3 

59 00 

Symphony 2,2 

S09.M 

Baler 5.1 

359.00 

LANGUAGE/ 


UTI11TIE5 


PROGRAMMING 

1 Di + 3.5 

49.00 

8iy 3.0 

185.00 

336 rQTheMaj[ 5.1 

77.00 

BTrec Fier Muhjyut 

um 

Above Disk 4.0 

6S,00 

Blfievft 5.1 

439.00 

Amkfag 

5900 

C Took Firs 

97.QC 

Auhriaenu 4.7 

39.00 

Xedil 

105.00 

BJueAkcfbrP5/2 

BS.00 

MS Mwio Assembler 

99.00 

Brc»klyii Bridge 3.0 

09.00 

Motm layrxrt2.0 

135.00 

Central Pofit Badirp 

65.00 

MS8ask 7.1 M System 

329.00 

Check It 

85.00 

MS C 6.0 

379.00 

CapyllK6.0 

27.00 

MS Fortran 5.0 

299.00 

CopywTile 

65.00 

MSOukk Basic 4,5 

67.00 

Okeft Access 5.0 

65.00 

MSOiii£kC2.5 

67,00 

Dkk Manager 

39.00 

tfrxion Editu 2.0 

6B00 

Disk Technician Gold 

95.00 

Ob^J hofaskinaf 1.1 

129.00 

Enslbock Plus 2.1 

115.00 

Powerbusk 

79.00 

Hearhoaoi 2.0 

65.00 

Petwer loofe Plus 

92.00 

Inleligent Sackup 

99.00 

5rTHiftalkV286 

129.00 

LopM Release lU 

92.00 

Tinbo C +t Piofessjonal 

199 m 

lattjs Magelbn 2.0 

109.00 


M«e nmeiim 
Mov? Em (2S6 1 o Ihc MukIi 
Neboom (1QU»r) 

Norlwi AnlMiK 
Norton CrMnmrHKler Z3 
NofhKi Ulillies Aikmiuiett S.G 
K Kwi: Powerpolc 
PC Took [kkixe 6.0 
Po#ei ^ny 
Print CodK 
Print Q 
(HlosU 

Qtmm 336 SJ 
Ofsn 

Sflhmf? Bodge IT 
SdnmK farnisel 
Spinitlt II 
TTiuPC 
Kliee Fro Gold 


? 2.00 
SlOO 
mm 

89.0Q 
¥9.00 
115,00 
?S,00 
8?.00 
S9,00 
¥9,00 
79.00 
39.00 
62.00 
S2.00 
79.00 
S5.00 
67.00 
75.00 
02.M 

WINDOWS 

iktDf 3.0 a 2 ¥.{M) 

Adbbe niifttrnliar iitu VlTindowi 2 9¥.{K] 
Adobe Type MonoBer 5¥.Cl0 

A^l hrrfiKsiDiid 3C¥.00 

Ads £ Lelleis Gin^Jii^ Eilil[N 339.00 
Asyrnebu Tooltnok 2¥?.00 

Bihtieopn Focrfift 59.00 

r«d0rrw2.a 389.00 

CiDssInIk For Windows 125.00 
OynDUfnni Asytich for Windows 189,00 
PuKTlfiK Wnd^ 169.00 

EpfioTTiews 369,00 

Grnmmatii IV Fix Windows S 2.00 
hoc Windows tuprcs 3.0 52.00 

hDCE'K^Af^ 52.00 

IBMCyrrenil.] 235.00 

bnguD^ Mnstei Fm Widows 52.00 
Mkiogitbt Designet 3.01 4 35-00 

MkEogmlii Cbcuisfna 345-00 

MSEHel2.1 319.00 

M$ PowHpGint Enr Wlnrfciws 325.00 
ttS ftDie<t for Widows 4 69.00 

MSWimtowsIO 99.00 

M5 Windows EnletKiinRienr FoL 29.00 
M5 Windows PiodurtiwityPtid 45.00 
m Windows SaOwore Dev. Kd 335.00 
MS Word 1.1 b Widows 329.00 
0iinntpa|e386 2.1 469.00 

Dwf Guide 3¥5.0O 

PbdiQiSO 255,00 

Pbgefmier 3.01 499.00 

Pedwni Pro 279,00 

Snfilype 115.00 

Spinnakef Plus 285.00 

Supeikse 4 f« Windows 435.00 
WIN Connect 82.00 

WmlDj 49.00 

'Urn 339.00 

Ww(faratiPliis?Mfl 699.00 
)(ert» Formlnse 1.1 31 ¥.00 

WORD PROCESSIHO 
SUDisploywriteVIl 245.00 
Fucetlt For Wordperfec? 5¥.00 
Gianwraliic IV 52.00 

WSWrxd 5.5 229.00 

Prejessiond Write w/Pin File 165.00 
GigFitwiilet 4.0 55-00 

WordM«i5.1 249.00 

Wofd^rfecl 5-1 Stpldn 159.00 
WnrdSHu 6.0 249.00 

lENIl/UNIX 
5COFirKbase + 386 715.00 

SCO UrHif OevelopmenI Sys 386715.00 
SCO Unrir Opemline Sys 386 64 5.00 
SCO VP/IK {UnTimitEd) 645.00 
SC0VP/IX{2Use0 355,00 
Wwdperfecl for SCO 

Xenit 5 Lber 509.00 


800-733-3888/818-347-7500/8iT347-s977 


TO ORDER, OR IHQUIRE CALL 

800 - 733-3888 

OR FAX YOUR ORDER 

818 - 347-9977 


PRE -SPRING SPECIALS 

* BUY REEUNa SKaVEOLQIWIOlWBI SORfff/ 

* BOY OHIMI POlHr BAayP AND GET YOUR ‘BACKUP UCENSE 
FRAME HOLDER'fflff.' 

* BUY PC TOOLS RECIEVEAPCTOOLS KEY RING fflffl 
« BUY WINFAX AND GET ZDOM/MDDEM (SEE OFFER BELOW) 

^ BUY ANY SPCSOFfflARE GET HARVARD GRAPHICS HOUSE PAD fflF£| 
« BUY IflREX AND GET A FULL COLOR MOUSE PAD. 

iSfifmotkm |]eod iNiilr SL^ysfiti Iisr. 



WOROFSRfECT^ 5.1 loEtudes ik Mfes katm whkh 
Bulamafkally eucfeses tfaio yoa creels. ?1ie fgudtitwt! Edilor Imimies nn 
eximtve Eolkdho of symboh, tharacters, ond mofhemtkal 
hfictim. yW can dsfioe moiling khel formois hyphetuttion b now 
dictmarv-bmed, mom suppoct k offered, and ipreachkeH con be 
impofieu mh WordPerfett XI docmenk. 



PerPORM 2. J *K PifioK*i Ome *(ompkte KOSJHfTC form 
pfocessing^^n^ do^, m-m and print prdsfshnrd looking fonn^lfMes 
om /ro mnpk fatns, fREB* bO-Oof Wdrtey ffcjct Gmontee 


Speiial Value $85 


NOW ANYTHING WINDOWS 
CAN PRINT, YOU CAN FAX! 

Buy Vi i N F A X iy Oelfina a! 54% and 
purchasB lOOM Send fax/ 

Modem 9600^ at a spedal 
price (Reg SJ69) Internal 
$95,ixfeTnat$IOS, 


ZOOM 


PLEASE CALL US FOR PRODUaS NOTUSTEO, 
WE WELCOME CORPORATE AHDIHTERNA TiOHAL 
ORDERS. WE SHIP TO APO & fPO ADDRESSES 
Pleaie Specify Dif6: Srie IVAeii Ordertag 


iFTimB'didte sbipineni on purebnsn afders rram gavernenent and ^Late ageFscies, cities, cDunfiE'S, schcial and Liiiiversiries. • Prices sebtect to change withant notice.* Ws ship tbc lolest versions.* We accept Vise, 
-Master Card, and AmencaFi Express.* 2% sLcrcbarge on American Express. ■ 15% resTDcIcing fee for all non-detective items returned. * Please call (S1S] 347^9400 tor an au)hiQn;ation niimber on d&leclive goods nr 
your return will not be accepted * Due to copyrigNt taws we cannuliake back any sohware where the seat has been broken.* (OnmesLic Salesl$5.50 minimuin shipping per item, less on butk orders. * SID Slue 
Label shipping * 54.50 C.O.D. charge. * International sales call torireiplit pricing. * Heavier items are charged accordinply. * We do nut guarantee compBiibi1ity> ^Call Inr prices lor any sotiwere item not included in 
this ad. * Order desk open 7 A.M. to 5 P.M. Mortday to Friday IPST), Saturday I'D A.M. tc 2 P.M. P.O. Box 10590 , Canoga Park, CA 91009 Sfiowrooim: 79 S 9 Daering Ava>, Canaga Park, 
California 91004. . « i 
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NEWS 


i am writing an introductory 
textbook on the languages of the 
world, and Multi-Lingual Scholar 
is proving to be a godsent tool for 
pr^ucing a camera-ready copy.?? 

—ANATOLELYOVIS, Professor 
University of Hawaii 

SOFTWARE THAT 
SPEAKS YOUR 


Multi-Lingual Scholar^** a single software 
program for wordprocessing and high 
quality printing with multiple languages 
in the same document. Supports on¬ 
screen foreign characters — with accents 
and vowel points—with no hardware 
modifications. Arabic, Farsi and Hebrew 
edit right to left, and a font editor lets 
you design your own characters and 
customize keyboard layouts. 






o'SS*'" 

Ik.. 


[MoRi Unsuai ' 
ScAoia/t^ 

A product of 

Gamma Productions, Inc. 

710 Wilshire Boulevard, Suite 609 
Santa Monica, CA 90401 USA 
Tel. 213-394-8622 Fax 213-395-4214 

PSl HANNOVER FAIR 

KjC e BIT'91 

MkicH I 3 II 0 , 1991 

See us at CeBIT 
Hall 8, 1. Floor 
B37/B39 California Group 


INTERNATIONAL 


Once you have a graph on 
the screen, you use Easy- 
Plot’s pull-down menus to 
customize axis ranges, the 
position of axes, tick-mark 
locations, data-mark sym¬ 
bols, dash patterns for line 
curves, fill patterns for bar 
charts, and error bars for x 
and y axes. The software 
places no limit on the num¬ 
ber of graphs per page, 
curves per graph, or points 
per curve. You can create x,y 
plots, polar plots, contour 
maps, 3-D fishnet surfaces, 
3-D scatter plots, and bar 
charts, and you can overlay 
graphs, inset graphs, or 
place them side by side. 

Data visualization func¬ 
tions let you zoom in on any 
portion of a graph, click on 
scroll bars to shift your view, 
and use cross-hairs to see 
cursor coordinates. You can 
also perform real-time 3-D 
animation of data. Other fea¬ 
tures include instant data 
analysis, an equation han¬ 
dler, professional drawing 
tools, and importing of 
ASCII and Lotus-compat¬ 
ible spreadsheet files in most 
row-and-column formats. 
Easy Plot II also includes a 
batch mode that lets you 
sprinkle batch commands in 
data files to automatically 
title graphs, customize 
ranges, and modify other 
default attributes. 

EasyPlot II requires an 
IBM PC with 400K bytes of 
RAM and EGA, VGA, or 
Hercules graphics capability. 
The company also recom¬ 
mends a mouse, expanded 
memory, and a math co¬ 
processor. 

Price: £249. 

Contact: Cherwell Scien¬ 
tific Publishing Ltd., 27 Park 
End St., Oxford 0X1 IHU, 
U.K., 44-865-794884; fax 
44-865-794664. 

Circle 1340 
on Inquiry Card. 


lOMate 

for I/O-Intensive 
Applications 

A new plug-in interface 
card from Aces provides 
a cost-effective and flexible 
means of satisfying high- 
channel-count digital I/O 
requirements. You can use 
the lOMate card in large 
single-point monitoring sys¬ 
tems for applications such 
as energy management and 
building security control. 

lOMate offers 192 
TTL/CMOS-compatible 
channels, each of which 
you can program individual¬ 
ly. The package includes 
software utilities that let you 
quickly define or change 
the I/O status of any of the 
channels, as well as read 
and write data. 

The full-length card 
plugs into any spare I/O ex¬ 
pansion bus slot in an IBM 
XT or AT, and you can pro¬ 
gram it to occupy any posi¬ 
tion between 0 and FFO hexa¬ 
decimal within the avail¬ 
able I/O space. The card uses 
only 16 addresses, and, be¬ 
cause the base address is 
variable, you can use sev¬ 
eral cards in the same 
system. 

To maximize configura¬ 
tion flexibility, the hardware 
employs eight VIA devices, 
which provide 24 channels of 
digital I/O per chip inter¬ 
faced to the computer’s con¬ 
trol bus via an 8255 IC. The 
I/O channels are made avail¬ 
able on four 50-way I DC 
box headers, which you can 
easily access from the rear 
of the computer using stan¬ 
dard IDC-terminated rib¬ 
bon cables. 

Price: £269. 

Contact: Aces Ltd., Aces 
House, St. Georges Ave., 
Poole, Dorset BH12 4ND, 
U.K.. 44-202-723373; fax 
44-202-746661. 

Circle 1341 
on Inquiry Card. 
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There's only one way to get around out here. 



OS2 VERSION 
NOW AVAILABLE! 


j The most 
: comprehensive^ 
: TCP/IP ^ 
implementation 
■ in the industry. 


SLI I’PORTS N FS! 


No matter who or what 
your PC needs to com¬ 
municate with, there's 
nothing like PC/TCP 
Plus. It's not only the 
fastest, but also the most 
comprehensive TCP/IP 
implementation in the 
industry. And PC/TCP 
Plus has NFS™ access 
built right in. 

Providing connectivity 
to other PCs, mmicom- 
puters and mainframes, 
PC/TCP Plus communi¬ 
cates over Ethernet, 
Token Ring and StarLAN 
networks with operating 
systems ranging from 
UNIX and VMS to VM 
and MVS. And you can 
forget hardware incom¬ 
patibility; PC/TCP Plus 


supports the largest 
selection of LAN inter¬ 
faces in the business. 

From around the world 
to around your office, 
now your PC can trans- 
fer files, send and receive 
electronic mail, emulate 
VTIOO, VT220 and IBM 
3278 terminals, access 
NFS servers, and much, 
much more. VINES^” 
and NetWare™ users will 
appreciate PC/TCP's full 
compatibility, as will cus¬ 
tomers of Oracle's dis¬ 
tributed PC database 
products. And with our 
Development Kit, 
including a Berkeley 
Sockets library, you have 
all you need to produce 
custom applications. 


So, the next time you 
want to get from here to 
there, get PC/TCP Plus, 
the TCP/IP implementa¬ 
tion that gives you a 
whole new perspective 
on network communica¬ 
tion. Call us at 
(617) 246-0900 for more 

information. 

VAR Inquiries Welcome 
Reseller Inquiries Invited 

E’C/TCP is a registened trademiirk of FTP 
Software, Iric. 

VINES IS a Itademark of Banyan Siy5t€Tn5^ 
Inc. 

NetWare is a trademark of Novell, Inc, 

NFS iE a trademark of Sun MltTOsystems, 
Inc. 

FTP Software, Inc. 

26 Princess St. 

Wakefield, MA 01880-3004 
Phone: (617) 246-0900 
Fax: (617) 246-0901 

Xj Software, Incf 

1 % 1 


*F'C/TCP Plus supports interfaces from Acer. Allied Telesis^ Apricot. AT&T. BICC. DEC, D-Link. DSC. Excetan. Gateway Commuiiicationa. 
IBM. iMC Networks. Intel, interlan. Longshlne, MCAssociates, National Seinicxjnduclor, Ntn'eU. F^teon. Schneider & Koch^ Scope, lONet 
3Com, Tiara. Torus. TRW, Ungermaim-Bass. Univation. Westem Digital and YC5, in addition to the ASL NDIS and Packet Driver specification.^. 
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INTERNATIONAL 


Color Dot-Matrix 
Printing from 
Star Micronics 

T he new low-cost LC- 
200 nine-pin dot-matrix 
printer from Star Micronics 
offers printing speeds of 225 
cps (12 cpj) in high-speed 
draft mode, ISO cps (12 cpi) 
in draft mode, and 45 cps 
(12 cpi) in near-letter-quality 
mode. 

The printer comes with 
color and monochrome rib¬ 
bons, which let you print a 
program listing with the 
monochrome ribbon and 
immediately and easily 
switch to the color ribbon 
for graphs and statistics. 

Star Micronics has re¬ 
placed the traditional DIP 
switches with electronic 
DIP switch mode, which lets 
you set individual functions 
electronically via the control 


cut sheets, you can change 
the pull tractor to a push trac¬ 
tor by pressing just one but¬ 
ton, or you can feed single 
sheets in manually or auto¬ 
matically, Other standard 
features include a paper- 
parking facility and an auto¬ 
matic tearing-off device. 

Depending on your spe¬ 
cific requirements, the LC- 
200 printer gives you the 
choice of four near-letter- 
quality fonts: Courier, Sans 
Serif, Orator, and Script. 

The Epson and IBM emula¬ 
tions of the LC-200 ensure 
straightforward connection 
to most computers. 

Price: 748 deutsche marks. 
Contact: Star Micronics 
Deutschland GmbH, Wester- 
bachstrasse 59, D-6000 
Frankfurt/Main 94, Ger¬ 
many, 49^^9-78-99-90; fax 
49-69-78-10-06. 

Circle 1342 
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The LC-IQO dot-matrix printer comes with both a color and 
a monochrome ribbon. 


panel by means of addition¬ 
al key templates. 

The LC-200 lets you 
print on the top or bottom 
line of the paper. In con¬ 


junction with the pull-tractor 
feed, the paperfeed from 
below is advantageous for 
printing addresses or very 
long lists. If you want to print 




















































Intelligent Workstation P 2783 



Fas: 02 71/3 80-22 30, Tel. 02 71/3 80-26 51 

Data integrity and security in Local Area Networks 


HANNOVER MESSE 

LDCeBIT'91 

Werld Cttvlir lollin'^ lelti-itaNap 

13-20 MARCH 1991 
HALL 5 D15, HALL 1 4H2 


■ IBM-AT compatible. 80386SX - 16/20 MHz 
with up to 16 MByte DRAM 

■ Super VGA with up to 1024 x 768 pixels 

■ Very quiet operation 

■ 3 X 16-bit extension sloLs, optional 
SCSI adapter 


jToupon 

I Please send me more infonnaiion about: 
* □ Intelligent Workstation 
I □ Philips Printer Partner 
I □ Please contact me personally 

I Adress 


■ Extended security functionality 
on BIOS and hardware level 


Philips Peripherals 


Telephone. 

I_ 


Philips Kommunikations Industrie AG ■ Vertrieb Peripherals W-590(> Siegen., Germany ■ Elserfelder Stralle 316 



PHILIPS 
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^iApfmcmAim 

e/PAseM/mmA-2 

Use the GFX libraries lor all your graph¬ 
ics pmgramming. They are small, full- 
featured, vejy fast, and have source code 
in your language. 

Supports IBM PCs. Video cards - CG A, 
EGA, VGA (up to 8()0x600x 16 colora) 
iuid Hercules. 

GFX Graphics Library 

Lines, circles, pie slices, boxes, 
polyline, filled polygons, XOR, 
rubber-banding. Integer and 
floating-point viewports with 
automatic scaling and clipping. 
Save and restore images (PCX). 

$150 - Source Ccxie 

GFX Fonts Men us Library 

Over I (X) bitmap Ibnts. Rotate and 
XOR characters. A slick graphic.s 
interface: mouse support; pull¬ 
down menus: diaiog, selection and 
forms boxes. 

$15(1 - Source Code 

GFX Font & Icon Editor 

This utility creates new characters 
and icons; removes and adds new 
characters or icons. 

$ HX) - Source Code (C only) 

$70 - Executable Utility 

GFX Printer Screen Bump Lib 
Dump graphics screen to your 
printer. Portrait or landscape: can 
preserve aspect ratio. Supports 
many primei-s: Epson, IBM, I IP 
LaserJet & PaintJet. 

$ HX) - Source Code 

Compilers Supported 

C - Microsoft, Borland. 1 ail lice, 

Mel aw are, Zt^nech 
Pascal - Borland 
Modiila“2 - JPl, Sloncy Brook 

Download demos/info from BBS 

(816) 478-0944 : 2400/1200 Biiiul 

8 Datii/I Slop/No Parity 


Call us and mention this add 
for special pricing. 


C Source 

400 N,E Point Dr. 
Lee's Summit, MO 64064 
Voice: (816) 478-IB8K 
Fax: (816) 478-3133 
Visa/MC accepted 


INTERNATIONAL 


Develop 

Embedded 

Systems 

R eal Time Systems de¬ 
signed its C Executive 
for software developers 
needing fast, reliable, field- 
proven, and ROMable ker¬ 
nels for use in embedded sys¬ 
tems. The software uses 
public data queues for inter¬ 
process communications, 
which the company says en¬ 
courages and facilitates the 
use of data-flow design meth¬ 
ods. Standard I/O facili¬ 
tates the development of C 
Executive applications on 
hosts supporting standard C, 
and device-independent I/O 
lets you readily reconfigute 
or reuse the final applica¬ 
tion code. 

An optional DOS-com- 
paltble file system, called 
CE-DOSFILE, lets you use 
popular CISC and RISC pro¬ 
cessors to maintain DOS 
file systems on-line and 
create contiguous files. CE- 
VIEW, an interactive system- 
level debugging tool, lets 
you view and modify the tar¬ 
get system configuration 
and control devices and ap¬ 
plication tasks within the 
system. 

Another version of C Ex¬ 
ecutive provides a real-time 
kernel for developers who 
want to combine the reliabil¬ 
ity of C with the perfor¬ 
mance of transputers. The 
package includes device 
drivers for the Inmos Iserver 
and for the transputer’s 
physical and virtual links. 
The combination of C Ex¬ 
ecutive and the transputer 
range of 16- and 32-bit pro¬ 
cessors provides a method for 
executing the C language 
for deeply embedded real¬ 
time applications. C Execu¬ 
tive enhances the use of 
transputers by providing a 
general-purpose interrupt 
mechanism and a determin¬ 
istic preemptive scheduler. 


In addition to the stan¬ 
dard range of C Executive 
features, the transputer ver¬ 
sion lets you configure multi¬ 
processor systems with 
tasks on separate processors 
communicating via virtual 
link drivers. 

C Executive target pro¬ 
cessors include 68000/10, 
68020/30, 68332, R3000, 
8080/85, 8086/88, 
80186/286,386, i860, 
SPARC, 290{X), Texas In¬ 
struments TMS34010, and 
DEC LSI 11, 

Price; £600 and up for C 
Executive; £300 each for CE- 
DOSFILE and CE-VIEW 
Contact: Real Time Sys¬ 
tems Ltd,, P.0, Box 70, Vi¬ 
king House, Nelson St., 
Douglas, Isle of Man, U.K., 
44-624-661400; fax 44- 
624-663453. 

Circle 1343 
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Sleek, Portable 
32-bit Computing 

M idern Computer says 
that its 16-MHz 
386SX-based Walkom NP- 
903 places 32-bit desktop 
power at your fingertips. 
Small enough to fit in your 
briefcase, the notebook 
PC’s VGA graphics, flexible 
expansion capability, and 
3S6SX microprocessor arc 
ready for your professional 
applications. 

The NP-903's large 
(137-by 183-mm) mono¬ 
chrome VGA screen dis¬ 
plays up to 32 gray scales for 
realistic color emulation. 
Resolutions of up to 640 by 
480 pixels provide the fine 
detail needed for CAD or 
desktop publishing images. 

If you need full-spectrum 
VGA color, you can use the 
video interface with external 
VGA or multisync color 
monitors. 

The notebook PC has 
two connectors, either of 
which you can use for bat¬ 
tery-pack power-supply 
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SAMPLE CONFIGURATIONS 

(excluding carriage and VAT) 


£ 9 7 4 9 


NetwAft (Stat^f-^he^Ad, to 250 i^ser^) 

- PLUS -- 

EloneK 486V/25E file server 
25MHz B04B6 processor, 32-bil EISA bus, 
inlernaF cache memory, SM.B RAM, (optionaJ 32MB), 
1 Gigabyte SCSI Hard Disk (fomiatted), 
32-bit (EISA) Ethernet server card, 
heavy duty Uninterruptible Ptwver Supply 


£74 13 


SFT Netware 2JS (Fault tolerant, up to 160 users} 

-PLUS —-- 

floncx 366Vj/3JE tile server 
33MHz e03ft6 processor, 32-bit EISA bus, 

32k cache memory, 4MB RAM [max 32MB}, 
bDOMB SCSI Hard Disk (formatted), 

32-bit (EISA) Ethernet server card, 
heavy duty Uninterruptable fewer Supply. 


£ 5 5 6 8 


Advanced Netware Z^IS (Up to 106 users} 

- PLUS - 

EJon» 466B/25 fiCe-server 
25Mhz 0[MBb epu, interrtal cache, 

4Ma RAM (max 16MB), 300MB IDE 
Hard Disk, intelligeni Ethernet server card- 


£3090 


ELS II v2.1S (Entry level, up to B users) 

-PLUS- 

Efonex 3668/25 file-server 
25MHz 80336 processor, 64k cache memory, 
4Mfi RAM, 2130MB Hard Disk, 16-bit Ethernet card. 


£2329 


ELS I v2.l2 (Entry level, up to 4 user;) 

- PLUS - 

Elonex 386B/25 fiie-server 
25MHz 00306 processor, Mk cache memory, 
4MB RAM, 100MB Hard Disk, 164iit Ethernet card. 


£8 2 5 


Elonex 386SXM slimline Workstation, 1MB RAM, 
Mouse^ 16-bit Ethernet card and boot ROM, 


Elcmex 266M slimline Workstation, 1MB RAM, 
Mouse, 16-bit Ethernet card and hoot RDM. 




j !• Vi - 










Call Response Compuler Mainteinance Itei: l]01-%5 3Z2S] for 
a free site inslallition sumey and/or on-sile support. 
All Irademarki am acktwwicdged. Elonra reserves the right 
tochanee spccilEcations and prices without notice All ilems 
are sola subjeci lo Elonex's terms and conditions of trade 


NEW LONDON OFFICE 

Eionoc pic, 2 Apsley W^y, London NWZ 7HF 


Fax 08M52 6422 


Tel 081-452 4444 


tfcCHNiCAl. SUPPORT 


Tel 081-450 6262 

NORTHERN OFFICE 

Elonex pic, 7-9 Campus Road, Listerhills Science 
Park, Bradford, West YarksKire 8D7 1HR 
-Fax (0274) 307294- 

Tel (0274) 307226 

--El R E-- 

ERS Computers, Merchant Court 
24 Merchants Quay, Dublin 8 
-Fax 1-6791728 Tel 1-6797774/5 - 

-——-BELGIAN OFFSCE - 

Marktech (Benelux] SA Route Pfovinciale 244, 
Bte 7 , ^1301 Wbivre (Bierges), Belgium 
-Fax ItMl 45 96 Tel 10-41 42 26 ■- 


JOINT FORCES 

Few companies can match our range 
of Personal Computers and our reputation for professional 

Technical Support. 

Fewer still can also supply such a wide choice 
of powerful File-servers and Workstations, fully installed 
and ready to run under NOVELL'S Netware. 

Only a handful possess the in-house expertise to help you 
get the maximum out of connecting them together. 

None offers complete solutions as flexible and 
cost-effective as ours. 


MNOVE LL 




Please send me information about the Elonex product range and services jF/BYTE/3/91 

CQMBAN V NAME 

NAME POSfTlON 

ADDRESS 


TELEPHONE 





































































NEWS 


PC Upgrades 


Al (he Lowest Prices U\ EEC. 

iMwer Transport Cost than from USA 
or Far Fast, No FFC Import Duty or 
UK Tax are char^^eti for FFC orders, 
No ffidden International Handling 
Charge. * The Best iMtided Trices * 


TIOOOSE- 1MB £155 2MB £265 

TIOOOSE- 4MB £389 8MB £749 

T2000SX- 4MB £389 8MB £749 

Same price for all the followings 
T1200XE.T1600. T3100SX, T3100E. 
T32(X)SX. 2MB-£85 

T3100SXrr3200SX- 4MB- £285 

T5200 SMB- £630 

Contact us for Toshiba Computers 

ICompaq Compatible Memory 1 

Modules same price for S&E range 
1MB £73 4MB £162 

S&E Boards. Same price for both 
1MB £137 4MB £255 

SLT.IMB £89 4MB £427 

I :« IBM Com pat! Me Memory | 

IBM ID, Easy installation,LIM 4.0 
MCRAM32-16/32 bit card Ok £160 


with SMB £472 

2MB IBM Compatible Memory 
6450604- £80 6450608- £80 

I ' AT:Memory"-:f:lii:::^ 


Boca AT Plus. 2MB-£167 8Mb-£360 

jx Laser Printer MemoriesI .jjii] 

HP IIP/III/IIID with 1MB £60 

Panasonic 4450i.4420 1MB £110 

I a ■ ^ j£ Hard Disk Drives ™ | 

Fuiitsu/Segate. 40MB to 780MB £Call 

I ' Novel Approved Hardware | 

WD-NEIOOO £95 WD-NE2000 £120 
SCSI Interface cards for AT and MCA 
Computers. Optional Data recovery 
for Novell Netwrok. Call. _ 

[Jl^uUMinguarWor^ProCTSSoFlv^ 

supports 24 Languages. £120 

Extensive set of commands. 

Full Range of Fax/modem card. 

Please contact us for items not listed. 


ConlucI Us Today for Latest Prices 

Tel: 372-1917 Fax:625-7649 


Tel codes:071 for UK 

and 4471 for International Calls 

Prices are subject to change vv/notice. 

AMDS Ltd, 

36A,KiIburD High Rd 
London , ^ 

Trada Marks ;PS/2 &OS/2balo4ig to 
IBM.Unix ATftT. Novall Novett Inc, 
Compaq, CQirpaq cofnputon. 


NTERNATIONAL 


modules or one of more 
than 14 optional expansion- 
pack modules designed for 
the Walkom line of notebook 
computers- You can config¬ 
ure your system three ways: 
dual-battery-pack modules 
for extended work sessions, 
battery-pack module and 
expansion-pack module com¬ 
bination, or two expansion- 
pack modules powered by an 
AC adapter. 

Standard system memory 
is 1 MB, which you can ex¬ 
pand to 2 or 5 MB for mem¬ 
ory-intensive applications. 
The system also includes a 
3!^-inch 1.44-MB floppy 
disk drive and offers a 
choice of a 20- or 40-MB 
hard disk drive. 

The 83 “key keyboard 
provides the same key spac¬ 
ing as that used in desktop 
PCs. Contrast and brightness 
controls for the backlit 
screen are mounted on the 
front panel for easy access. 
You can adjust the display’s 
viewing angle a full 130 
degrees. 

The system comes with 
connectors for an external 
IBM PS/2-style keyboard, 
a serial port, a combination 
parallel port/external disk 
drive connector, and an AC 
adapter/battery charger. 
When you install the optional 
modem pack, you gain the 
extra benefit of having a sec¬ 
ond serial port, which you 
can address when the modem 
is not on-line. 

The NP-903 measures 
310 by 242 by 44 mm and 
weighs 3.2 kg. Options in¬ 
clude a modem pack, fax 
pack, send fax pack, scan¬ 
ner pack, terminal emulation 
packs, Ethernet and ARC- 
net LAN packs, video cap¬ 
ture pack, voice recorder, 
voice mail, voice master and 
speech, writing input de¬ 
vice, and standard slot 
adapter. 

Price: About 7850 deutsche 
marks. 


Contact: Midern Computer 
GmbH, First Floor, lintorfer 
Strasse 10, 4030 Ratingen, 
Dusseldorf, Germany, 49- 
2102-23021; fax 49-2102- 
28535, 

Cln:U1344 
on Inquiry Cord, 


A Bar-Coded 

Interview 

Package 

T he Barcoded Light¬ 
weight Interview Pack¬ 
age (BLIP) is a portable 
electronic data collection sys¬ 
tem designed for face-to- 
face interviewing for opinion 
polls and market-research 
surveys. 

Each interviewer has a 
BLlP-board, which incorpo¬ 
rates the Psion Organiser IT 
hand-held computer with a 
bar code reader wand and a 
questionnaire. During an in¬ 
terview, the survey taker 
scans over the bar-coded 
questionnaire with the 
wand. 

You design and generate 
questionnaires using the inte¬ 
grated BLIP software sys¬ 
tem and an IBM PC. The 
package includes a ques¬ 
tionnaire editor and genera¬ 
tor, a program for data 
communication with the Or- 
ganiser; and a data-analysis 
program that lets you pro¬ 
duce ready “to-print cross¬ 
count tables. 

BLIP’S Interview Defini¬ 
tion Language helps you 
create complex question¬ 
naires supporting filters, it¬ 
erations, and randomized 
sequences. The package also 
includes data conversion 
tools for SPSS and other pop¬ 
ular statistics software. 

Price: US$2625, 

Contact: Ashton & As- 
chenfeld Software GmbH, 
Mohsgasse 2/6, A-1030 
Vienna, Austria, 43-1-78- 
46-72-0; fax 43-1-78-46- 
72-18. 

Circk 1345 
on Inquiry Cord, 
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ASSEMBLERS 


B nobul 4+ 

£66 

GRAPIdCS 






300 ASM Link A Locate 

£600 

Toolbook 

£299 

dBase Taols far C Graphic 

£55 

dBug fbr dBiiaa 

£125 

PC Fortran Tools 

£99 

Mterttsoft MASM v.BA 

£89 

Trilogy 

£65 

dGE v,4,0 

£190 

DlSf*'DOC 

£79 

QPARSERPlus 

£195 

OPTASM 

£05 



EGA Toolkit 

£165 

PeriBOOpell 

£110 

Spclkoda 

£55 

Turbo Debugger &. Tools 

£99 

PASCAL 


Essential Graphics 

£259 

Periscope II-K 

£90 

Turbo Professional 

£85 



Microsoft PaEHsI 

£170 

Flipper 

£129 

Periscope III 

£875 



BASIC 


Oregon Pa sea]-2 

£149 

ForttWlNDOWd^us 

£170 

Periscope T Rev 3 

£435 

TRANSLATORS 


Mircosoft BASIC PDS 7J 

£270 

ProPascal 

£235 

GEOGRAPH Professional 

£210 

Pneriscopo IV flfi Mfia) 

£1245 

BAS_C Commercial 


BASIC Interpreter 

£215 

Meta ware ProfesBiunal Pa sea] 

£579 

Grafmatic CGA & EGA 

£135 

Periscope IV <20 MHs) 

£1430 

Bastec 

£515 

Mkroeoft Quick Basic 

£00 

Meta warn Prof Pascal 285 

£385 

Graphic 

£255 

PeriEcopc IV <25 MHa) 

£1525 

dBx dBASE to C v.4.7 

£389 

True Basic 

£65 

Turbo Pascal v.5,6 with objects 

£89 

GS3 Cmphics Dev. Toolkit 

£399 

Plus Board with 5l2K 

£310 

dBx Library Source 

CALL 

Power Basic 

£89 

Turbo Fascal ProfioaBlDiial 

£169 

GS3 Kertiol 

£385 

Pin* Board with OK 

£220 

dBx UNIX/XENIX Roufce 

CALL 





GSS Meta51e Interpreter 

£225 

Serial Teat 

£310 

FOR C v.2,0 MS-DOS NEW 

£565 

C 


PROLOG 


HALO^e 

£255 

SoftPrebelirrX 

£245 

FOR.C v.2.0 XENIX jVAW 

£030 

Lattice C Compiler v.€.01 

£170 

Arity Combination Pbek 

£710 

HOOPS Extended DOS 

£515 

Soft-X-plore 

£79 

FOR_C++ XENlX/3e6AEW 

£1195 

Microsoft C v,0.O NEW 

£250 

Expert System Dev. pack 

£190 

MeUWlNDOWdnua 

£210 

Sourcar/BIOS PTe-Proi:. NEW 

£110 



Wfltcom C vJ.O JV£W 

£255 

Intelligence Compiler 

£299 

scLASERplus 

£299 



VERSION CONTROL 


C-terp 

£196 

MkroFROLOG Prorea^Bfonal 

£045 

SilviiirFaLnt 

£65 

DOCUMENTORS 


M.K,S. R.C,S, 

£125 

C80 Pius 

£325 

MProlog 

£299 

SilverPak 

£179 

ASM Flow 

£59 

MJCS, R.C,S.6 UaBr 

£465 

Express C 

£05 

Proresslunal Pmlog R Plus 

£899 

Slate 

£195 

C-C!eariy 

£95 

MJLS. R,C.S 10 User 

£906 

H3gbC-236 

£385 

Frofiofsioiiiial Prolog 

£545 

Universal Graphics Library 

£130 

Clear+ for dHABF 

£129 

PVeS Profespional 

£395 

High C*385 

£585 

Prolog Advanced Toolkit 

£99 



Clear+ for C 

£129 

PVeS Network (5 User] 

£1390 

Instant C 

£310 

Prolog Compiler 

£129 

OP. SySTEJW ENHANCEMENTS 

dAction 

£05 

PVCS/PolyMake OS/2 

CALL 

InEtant C716M 

£5L5 

Prolog Gompilerflntorpretcr 

£420 

DESQview API C LilWEef 

£129 

dAnnlyat 

£190 



NDPC 

£385 

Pro!og"80 Plus 

£165 

Multi C 

£89 

dFLOW 

£89 

BACKUP - RECOVERY- REPAIR 

QuickC2.5 U.^T 

£60 

SQI,. Development Peck 

£190 

Multi Dos Plus w/source 

£55 

Dacumenter 

£190 

d Salvage 

£05 

Quick C & Assembler 

£125 

Turbo Prolog 

£05 

OS/2 Prognanuner's ToolJdl 

£215 

Flow Charting HI 

£149 

Fastback Plus 

£125 





□B^86 

£320 

Tree Diagrammer 

£05 

Mace Utilities 1990 

£96 

Cv-f- 


At AND OBJECT ORIENTED 

05/365 

£320 



Norttm Utilities Advanced 

£95 

Borland C++ 

£129 

C-Talk 

£99 

Resident C 

£65 

EDITORS 


PC Tools Deluxe 

£85 

Borland C++ Profesaional 

£196 

C+ ObjectB Vol 1 with Source 

£275 

Time Blicar 

£190 

BRIEF v,3.0 

£159 

XTreeNct 

£266 

Guidelinen C++ with book 

£275 

CxPERT 

£515 

VMPM 

£115 

BRIEF v,3.0 UPGRADE 

£60 



Intek 04+80335 

£320 



WendinPCUNDE 

£00 

BRIEF OS/2 

£159 

COMMS. A TERM, EMULATORS 

Kortech C++ Compiler v5.l 

£120 

CdSETCXlLS 


Wendin PC VMS 

£60 

dBRTEFv3.0WFW 

£79 

Blast 11 

£165 

Zortech C++ Dev, Edition 

£270 

Easycase Plus 

£149 

MknwoR Windows v3,0 

£95 

BRIEF with dBRIBF 

£229 

Blast 11 w/Reinate Control 

XT 99 



Visible Analyst 

£380 

MtorDsoR Windows S-O-K v.3.0 

£320 

c-EDrr 

£255 

Carbon Copy Expreea 

£225 

COBOL 


’Virible Analyst Workbench 

£1530 



EMACS 

£210 

Carbon Copy Plus 

£129 

acucDbol MS-DOS 

£900 

Visible Dictionary 

£365 

QUERY 


Epailon 

£129 

Crosstalk Mark 4 

£160 

acucobol Net’Bioo 

£1250 

Visible Prototyper 

£300 

CBTRBE/SQL 

£256 

ME Editor with C Soiurne 

£125 

Crasstalk XVI 

£130 

acucobol XBNIK-286 

£1600 

’Visible Rules 

£385 

CQL Query System 

£265 

Norton Editor 

£49 

EM4105 

£320 

acucobol UNIX-386 

£2000 



dQUERY/Lib 

£179 

Person r] Rexx 

£99 

Mirror HI 

£65 

Bcucobol OTHERS 

CALL 

COMMUNICATIONS UBRARIES 

dh.HETBIEVE 

£239 

PI Editor 

£129 

l*C Anywhere HI 

£95 

Mkroeoa COBOL v,4,0 NEW 

£565 

AdComm 

£190 

XQL 

£480 

SPP/PC 

£159 

Sidetalk U 

£79 

Real Menu 

£210 

C ASYNCH MANAGER 

n25 

XtrieveFLUS 

£395 

VEdit+ 

£120 

SmarTetm 126 

£190 

RealCICS 

£760 

Communkatfons Library 

£196 

Netware SQL 

£386 



SmarTerm 220 

£129 

Realm COBOL 

£750 

Comm Pak with Breakout 

£195 



HELP GUIDES AND TRAINING 

SmarTerm 2392 

£06 

RM/CoboieS 

£750 

Multi Comm 

£89 

REPORT 


dBASE on-line 

£66 

SnmrTertn 240 

£225 



NelLfb 

£129 

CB/IQ Report 

£139 

Norton Guides for ASM 

£85 

SmarTcim 320 

£129 

dBASE 


NET-TOOLS 

£95 

Co reports 

£179 

Norton Guides for BASIC 

£86 

SmarTerm 400 

£116 

Clipper Venaion 6,0 

£326 

SilverComm 

£125 

Focus Report Writer 

£210 

Norton Guides for C 

£69 

SmarTerm 4014 

£145 

DB Fas(/PLUS 

£255 

Comm Plus 

£65 

r-tree 

£179 

Norton Guides for OS/2 

£89 

VTek 

£126 


m Fasl/WTNDOWg 
dBASE minuB 
dlUSEIV 
dBMAN V 
dBXL I>iaTnoTid 
dBXLi^n 
P(»clra8«+ v.2.10 
p0QC:ba^+A?8G 
PoKbaae^'^LAN 
Fa3icha^+ Runtime 

Poxbase-^ SCO XENIX 
Quicksilver Diamond 

DA TA BASE AM NA GEMENT 
AdvoTKed lUvdation 
AskSam 

Clarion Peiuona,] Developer 
Cianon ProfeaBlonaJ 
Infonnix 4GL 
Informix 4GL farXeriio 
Opus One 
Orack for 1 -2-3 
Paradox 3.S 
PPS Professional Pile 
ft:DASE Ext, Report ’Writer 
itBASE lor OS2 
RiBASE for DOS 
Ronex 

FonmAH 
MionasoR Fortran v.E,0 
Fonran-P77L 
NDPFORTRAN-38e 
ProForirsn 
RM/FortAn 
SV8 Fortran 


£255 Turiw ASYNCH PLUS 


otheh languages 

ACTOR 

ACTOR Lan^uapi ExlerLfiion 
CCSM Mumps Single Oser 
PC Logo 

RPG 11 Complete 
Small talkAT 
3niallklk/V2a6 


£515 FILE MA NAGEMENT 

£190 B-Tnas 

£155 B+TreeforC 

£3B9 AX03 

£2S5 Btrieve 092 

£3S5 Btrieve Multitasking 

£3fl5 Btrieve for DOS v.fi,l 

£445 Btrieve XENIX 

£495 C lndex4- 

£3S9 entree 

Faircom Toolbox Profeseional 
Code Base 4 v.4.2 DOS & 092 
£015 Code Ea se 4 UNDCOCENDC 
090 db_FlLEBETHlEVE 
£190 d-tree 
£545 dBC 111 
£040 dBC m Plus 
£900 RealDlA 
£255 WKSUbraiy 
£150 

£595 GENERAL 

£105 C Tools Plus 
£190 G Utility 
£5T9 C*Lib C Function Libracy 
£445 DB/RA3 
£89 dBase Profnam tlUllLy 

dBase Program D dllty Vol 2 
dBase Tools For C 
£300 Functions with souroe 
£385 Intagrated Dev, Lihrarifts 
£355 PaEcal Toolkit 
£235 PaBcal Tools 1 
£360 QuickPak Prefosaioiial 
£435 Quick Toots Idbraiy 
Spindrift library 
SpontaneouB Assembly 
£450 Super Fimetiortp 
£05 Tom Rettig Help Combo 
£65 Tom Rettig library 
£05 Turtw C TOOLS 
0035 Turbo Plus 

£05 Turbo PowerTooJs Plus 
£129 Turbo Functioiis 


£1^ R4kR Relational Reportwriter £95 

R&R Clipper Module £49 

£65 TEXT SCREENS 

£55 Animator COBOL £129 

£255 Applkation Manager £450 

£370 C Worthy vl.2Form8A:W £320 

£370 C Worthy vl .2 Form JCVi +Src £450 

£395 Curses £105 

£370 Curse* Window Dev, Rit £75 

£255 Data & Windows £l 49 

£255 DataWindow £179 

£710 dWindows for db3 £00 

£190 Pace-lt £65 

£319 Flash-up w/Twlbox £05 

£190 Perms It £179 

£320 Guide £165 

£155 Hi SCREEN XL £99 

£330 Multi Windows £179 

£645 On-Line Help £90 

£129 PANEL PLUSH £319 

pc Forms £129 

Pep Screen £59 

£99 POWER SCREEN £99 

£105 Pro Screen £05 

£120 SCREE NIO £259 

£125 Screen Sculptor £75 

£55 ScreenStar £55 

£55 Screenplay £115 

£55 SoftCode £€5 

El 49 SanCode Template £39 

£99 SoRscreen/Help Source £150 

£80 Seurcewriter £645 

£76 UI Programmer Dev, Edison £345 

£99 VSerwn £39 

£79 VeScreen £90 

£99 Vitamin C £135 

£256 VLib wi th Source £90 

£195 VennwitView* £246 

£79 ZViow £149 


£99 DEBUGGERS A DfSA SSEMBLERS 

£129 380 Debug £125 

£99 Breakout-n £79 

£09 D'Scope2 £159 

RyTE-jAJvuARy mi 


NorUai Guides for Pascal £85 

Progia m mer^s Library £255 

UNKERS & UBRARIAHB 
ALINKJV^TW £129 

Arthive link £239 

Link & Locate £255 

LiakLoc £315 

PLINTC80PlusAkufAj(y(ru)i £495 
PolyLibrartan n £125 

RTUnk £190 

MAKEURUTIES 

Po3yMakev,3.a £205 

MRS Make £99 

MKS Make 5 User £320 

MKS tVLakelO User £515 

PROFILERS A (^VMlSERS 
CodesifLer £79 

DOSTRACE £05 

PC Metric £129 

PROTOTYPERS A GENERATORS 
Aytomatod Frogmaimer £320 

Cogen £290 

CDMPEDITOR £130 

Dan Bricklin Demo U £l 29 

Data Boss for Pascal £395 

Genifor £255 

Instant Replay ID £99 

SycerodbaJ,K.> £696 

Syeero db Net fUJL) £746 

SYNTAX ANA L YSERS A LtNTS 
PC Lint v,4,0 £90 

Pte^C £150 

TEXTS UNIX TOOLS 
C Programmers Comb. £75 

C Tool Set £60 

MKS l£X & VACC £105 

MKS Toolkit v.3.1 NEW £165 

MKS Toolkit v,3.l l/PGHADE £60 
MKS AWK £05 


Z Stern PC-VTl 00 £5S 

Z Stem PC-Vl'220 £99 

Z Stem PC-VT240 £190 

2 Stem PC-VT4014 £65 

DISK MANAGERS AOPUmSERS 
HTesl/HFormat £86 

Mace Gold £99 

Norton Utilitl^ Advanced £96 

SpinRite 11 £59 

OR M UJ7UTIES 
SeSMAX 6.0 £135 

DESQview £06 

DESQvicw/3B6 £125 

Headroom £85 

MevoEm £59 

Norton Commander £99 

Omni View £55 

Qemm‘a85 £65 

Qemm-60/e9 £39 

Soil Bytes 386 Muk £45 

Weiner Shell £195 

Windows 3 £95 

X-Trod Pro Gold £55 


FAX OR TELEPHONE 
CREDIT CARD 
ORDERS 
VtSA OR ACCESS 










COKSTRUCTIOM®!^ 

HEj^SGS ((3it63y2^^^Wp^7^3)^625 
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NEWS 


INTERNATIONAL 



Saber-C 
for Japan 

T he Saber-C program¬ 
ming environment for 
Unix workstations com¬ 
bines an incremental linker, 
static run-time error check¬ 
ers, a source-level debugger, 
and a set of browsers in one 
system. Within the Saber-C 
environment, you can write 
or modify C code, execute 
test samples, and identify 
and correct errors. Its code 
browsers and incremental 
linker let you quickly modify 
and test existing programs. 
You can customize the 
multiwindow graphical user 
interface to define com¬ 
mands and alter buttons* * 
Saber-C automatically de¬ 
tects more than 250 static 
and run-time errors. 

Price: 700,000 yen* 

Contact: Astec, Inc., BR 


Ichigaya, 6 Minami-cho, 
Shinjuku-ku, Tokyo, 162, 
Japan, 81-3-5261-5972; fax 
81-3-5261-5978* 

Circio 1346 
on Inquiry Card. 


Curve Fitting 

i f you’ve been looking for 
a curve-fitting program, 
then Biosoft’s P*Fit may be 
for you. The program has 


features such as compre¬ 
hensive data handling, data 
transformation, equation 
solving, and function 
evaluation. 

Biosofl has already in¬ 
stalled many equations, in¬ 
cluding three four-param¬ 
eter sigmoid models 
(cumulative normal proba¬ 
bility, logistic, and Hill), lin¬ 
ear regression, Michaeiis 
Menten, first-order kinetics, 
binding and competition, 

Hill equation, and mono- and 
polyexponential growth and 
decay. P.Fit also lets you add 
your own equations with 
the user-friendly equation 
editor, which uses ordinary 
algebraic notation* 

Transformations include 
linear, reciprocal, ratio 
(product, sum, or differ¬ 
ence of two data columns), 
log and exponential (base 
10, e, or 2), probit, normit, 
logit, probability (percent 



Iwe mber J 

UK-0223 4620), 


44 223 4621^ 


► Lcam how to build graphical user interfaces for UNIX software from the experts 


Training 


OSF/IVIOTIF™ 


andX 


TM 



OSF/Motif Programmer’s Workshop 

This popular 4 day workshop concentrates on using the Motif 
toolkit. Includes extensive hands-on. 




i 

X Strategic Overview 

An intensive one-day seminar on X looking at marketing, 
commercial aid technical issues. 



X Prograininer’s Woricshop 

Complimentary to Motif course, this 4 day hands^n workshop 
covers Xlib facilities in detail. 

On-Site Hraiiung 

IXl can provide on-site training* customized to meet your 
particular needs. 

V/ 


tXl Limited 62-74 Budeigh Street Cambridge CB1 10J Engiand Tel: 4-44 223 462131 

* OSFlfl4o(ifis a tmdemark of tht Open Software Fomdaiion, X ii the trademark of MiT. 


FAX: M4 223 462132 
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SOOrOOO VISA users 
already know how to make 
an office environment 
look and work belter 




ViSA MC5 tenninat 


VISA f M 1420/742-} mowtor 


VrS/l JVotelwQJt 


VfSA iaierprintEf 


VfSAMC&527/S522 


More than 500^000 European users work with VISA rr^onitors, 
teiminais, scanners, laserprinters or portable computers. The ergo¬ 
nomic design and user-friendliness incorporated in every VISA prO' 
duct, help you to work more comfortably and more effectively, 
VISA terminals feature a 78 Hz refresh rate and full overscan 
for a sharp image with no distracting dark edges. Popular emula¬ 
tions like Wyse 60 and VT320 mean maximum compatibility. 

VISA monitors, a fully comprehensive range 
from 14 to 21 inches. The VGA line offers you 
everything from a fow-cost model for standard VGA 
to a tri-sync model for VGA, super-VGA and 
8514/A, And there's the MC6720 - a mutti-sync 
monitor that can accomodate alt the current PC 
standards available today. 


VISA laserprinters are ideal for professional word processing 
and desk top publishing. Thanks to the 109 fonts, crisp detail prin¬ 
ting, improved blackening and the user-friendly all-in-one supply 
cartridge for 6,000 pages. ViSA laserprinters are a step ahead of 
the competition, 

- The VISA Notebook and laptop computers form the latest line 
of VISA products. Equipped with powerful 80286 and B0386SX 
processors, these portables are small in size, and 
offer a better performance than many desk top 
computers. 

As an added bonus, VISA products have 
been elegantly designed to fit any modem office 
interior. Which is why more than 500,000 
Europeans already work with VISA, 


Getronics Computer Products BW*, P.O. Box 652,1000 AR Amsterdam, The Netherlands, Tel. 31 (0)20 5861412, Fax 31 (0)20 5861655 
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Error Data i 


Interface : RS-232 (9“pin) of Computer or 
Terminal! RJ11 phone jacks 
Power : One 9V alkaline battery or 
AC/DC adaptor 

Weight : 130 gms (with battery) 

Size : 5.1 x 2.3 X LI inch 

(I05mm X 59mm x 23mm) 
Operation: Auto answer, Auto Dial, Auto 
Detection of Fax or Data 
Compatibility: 

Fax: GUI facsimile; CCITT 
V.29, V.27 

Modem: BELL 212A, 103A, 
CCITT V.22, V.21 

Software : Background send and receive, 
auto print after receive, 
Multiple flic formats, Time 
scheduled transmissions. 


. IF327li!iO@i^(3iia 


Send/Receive fax from: 

CCITT Gill fax machine 

CCITT T.30 and T,4 Gill Fax 9600 bps 

CCITT V.29 ter with fall back to 7200, 

Data Modem; 

Beil 212A, 103; CCITT V,21, V.22 
(2400 bps & 1200 bps) 

Software Feature: 

Same as TP96/24 S/R Pocket Fax & Data 
Modem 



^TBCHPOWER CO., LTD, 

2(kh FL , No. iOSS. Mingshmg Rd .. 
Taipei. Taiwan, R.O.C. 

Tel: (02) 753-1930 

Fax: 8R6-2-7531940 • SS6-2T153i05 
Aii br^nd n^mes are registered trsdemarks of thetr 
respective owners 



or 0“1), and user-defined. A 
complete statistical report 
on each fit is given with pa¬ 
rameter values, 95 percent 
confidence limits, a good- 
ness-of-fit index, residuals, 
covariance, correlation, chi- 
square, sign-test, and run- 
test. 

You can key in or import 
data as ASCII files from 
sources such as those you 
have downloaded directly 
from instruments, and you 
can send the results to Hew¬ 
lett-Packard and PostScript 
laser printers; IBM or Epson 
nine- and 24-pin dot-matrix 
printers; or Hewlett-Packard 
Graphics Language plot¬ 
ters. You can also export data 
as CGM metafiles to word 
processors or desktop pub¬ 
lishing programs, P.Fit 
also lets you display several 
plots on the same graph and 
compute unknown values 
from a standard curve, so 
you can use the program as 
an assay tool. 

P.Fit requires an IBM 
PC with 512K bytes of 
RAM, DOS 2.0, a graphics 
adapter, and a hard disk 
drive. 

Price: £125. 

Contact; Biosoft, 22 Hills 
Rd.» Cambridge CB2 UP, 
U.K., 44-223-68622; fax 
44-223-312873. 

Cird«1347 
on Inquiry Card, 

Multicompatible 
Communicating 
Graphics Cards 

T he Graphics Multicom¬ 
patible Card (GMC) 
from Dassault Electronique 
is an all-purpose, intelligent 
board for running most ap¬ 
plications in high resolution. 
The VGA-compatible board 
offers resolutions of up to 
1600 by 1280 pixels and 
256 simultaneous colors. 

The GMC’s two proces¬ 
sors, an Intel 80Ci86 and a 
Texas Instruments 34010 


running at 50 MHz, work to¬ 
gether to free the com¬ 
puter's CPU from having to 
perform high-speed graph¬ 
ics display tasks. Three ver¬ 
sions are available in differ¬ 
ent resolutions: 1600 by 1280 
pixels for high-resolution 
color display, 1600 by 1280 
pixels for high-resolution 
monochrome display, and 
1280 by 1024 pixels for 
high-resolution color display. 

More than 600 DOS, 

0$/2, and Unix drivers are 
available for software such 
as CAD, desktop publishing, 
and office automation ap¬ 
plications, including Micro¬ 
soft Windows, GEM, Ven¬ 
tura Publisher, AutoCAD, 
DGIS, and CGI. 

Dassault Electronique 
also offers the Communicat¬ 
ing Graphics Card (CGC), 
which combines many of the 
same compatibility features 
with communications capa¬ 
bilities. Graphics are han¬ 
dled by a Texas Instruments 
34010 processor with 512K 
bytes of frame buffer, up to 
4 MB of memory, and a 
VGA controller. The card 
provides a screen resolution 
of 1024 by 768 pixels and 16 
colors for applications via 
the DGIS, TIGA, and CGI 
libraries. 

A 16-MHz Intel 80C186 
processor with I MB of 
memory sends high-level 
graphics primitives to the TI 
34010. The card supports 
various communications 
modes when you add 
daughterboards for Ethernet, 
Token Ring, X.25, and 
others. The CGC is particu¬ 
larly well suited for appli¬ 
cations running on top of the 
X Window System that 
need both communications 
and graphics facilities. 

Price: 24,000 French 
francs for the GMC; 8900 to 
13,000 FFfor the CGC, 
depending on the amount of 
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*^art Label Printer SLR 


•■iwiEnT 

1000 E 



Togahel ‘'wJ'h*"'' S®*® 

addr2sfr°^®'®P^tsyour 

-CD y to your own screen 

can print labels nr h LABEL 

he European version Drint<; stickers, 

at'onal characters and rT^ address with 
note.' SLP is avaSe foMRM^'" as 3 
® stress with labels! Macintosh 



*"SS?r;^r“ 

CD Romano & cie Mpa^ ^^^''87052600 
® Seiko UK Ltd 2®''°®V223819 

Telelex: 699 75 ?3 = S^"|;i,‘i|®'6e6 70 03 
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memory you require. 
Contact! Dassault Etectro- 
uique, 55 Quai Marcel Das¬ 
sault, 92210 St. Cloud, 
France, 33-1-34-81^4440; 
fax 334-34-81-45-22. 

Qrck 1348 
on Inquiry Cord. 

The PC-to- 

Midrange 

Connection 

T he Blue Lynx 5250 Au- 
toSync package lets your 
IBM PC, XT, AT, or PS/2 
emulate an IBM 5251 Model 
12 Remote Workstation or 
5294 Control Unit. The pack¬ 
age lets you connect your 
PC to an IBM System 34, 36, 
38, or AS/400 directly 
through a Hayes modem 
without the need for any ad¬ 
ditional hardware or protocol 
converters. The PC uses a 


standard asynchronous inter¬ 
face (COM 1 or COM2) to 
link to the modem, and the 
modem handles the asyn- 
chronous-to-synchronous 
conversion. 

The software lets you 
control the modem directly 
from your PC or PS/2. The 
Blue Lynx 5250 AutoSync 
package allows the PC to si¬ 
multaneously emulate up to 
nine logical devices, three 
of which can be host printers. 
The product also provides 
printer support, file transfer 
capabilities, and text-entry 
assistance. 

Price: £495, 

Contact: Tech land Systems 
International Ltd., Wye- 
bridge House, Cores End 
Rd., Bourne End, Bucking¬ 
hamshire SL8 5HH,U.K., 
44-628-810022; fax 44-6285- 
29116. 

Circle 1349 
on Inquiry Cord* * 


International VAR’s — Maximize Your Profits 

INEX Technology International 

SyPPLiEf^S Of QUALITY NETWOtlKsm AND COMMUNiCATsON PnODUCTS 


rnOM COMPANIES SUCH AS: 


Novell 

Storage Oiniensions 

NEC 

ALR 

Western Digital 

3Com 

Tiaro 

Racal-lnterlan 

Retiv 

Hayes 

Thomas Conrad 

Saber 

Acoton 

LAN Systems 

Everejc 

Xircoin 

Synoptics 

Telebtt 

Prooomp 

Mountain 

Maynard 

Mux Lab 

Quanlum 

Emerald 

Oamk 

Olicom 

Farallon 


INEX carries a full line of connectivfly prodycts for both 
IBM/PC and Macinlosh systems. Call or fax today tor a 
reliable quotalion from our knowledgeable sales staff* 



INEX Guarantees: 


- LOWEST PRICES 

• fastest delivery 

• FULL SUPPORT 

• NO LICENSING PROBLEMS 



WS A/MAS TEFiCA RD/A MEX A CCEP TED 

Derwood Business Center 
15954 Derwood Rd. 

TEL: (301) 330-9664 RcKiltville, MD 20655 FAX: (301) 762-0562 


A Five-in-One 
Display Card 
and an I/O Card 

A dvanced Computer 
Technology offers the 
VGA-800, a five-in-one dis¬ 
play card, and the MTO-Plus, 
a multiple I/O card. 

The VGA-800 supports 
VGA as well as CGA, EGA, 
HGC, and MDA standards 
and virtually alt monitors. 
The card supports resolu¬ 
tions of 640 by 480 pixels 
and 640 by 350 pixels, both 
in 16 colors; 320 by 200 
pixels in 256 colors; 80 by 
25, 80 by 43, and 80 by 50 in 
text mode; and 800 by 600 
pixels in 16 colors for multi¬ 
sync monitors. The card 
also supports high-resolution 
text modes of 132 columns 
by 25 rows and 132 columns 
by 43 rows. 

The card automatically 


detects your computer’s 8- or 
16-bit bus. Other features 
include 256K bytes of video 
display RAM, a connector 
for analog and digital moni¬ 
tors, software drivers for 
most popular software (e.g., 
Microsoft Windows, Auto¬ 
CAD, Lotus 1-2-3, and 
WordStar), a software util¬ 
ity for changing the display 
mode, and a BIOS speedup 
utility. 

The MIO-Plus card adds 
two serial ports, a parallel 
port, a game adapter, a 
floppy disk drive interface, 
and an Intelligent Drive 
Electronics interface to your 
IBM AT. You can config¬ 
ure the primary serial port as 
COMl, COM2, or COM3 
and the second serial port as 
COM2, COM3, or COM4. 
The parallel port can be con¬ 
figured as LPT I or LPT2. 
The floppy disk drive inter¬ 
face support.s up to two 



Sme industrial pc 

APPLICATIONS ENGINEERING SUPPORT 


Ruggedized Enclosure 

Process Control 

Passive Backplanes 

Motion Control 

v' 286/386/486 CPU 

Robotics 

^ ISA "ArVEISA 

^ Factory Automation 

Multiple CPU 

^ Data Acquisition 

Rack-Mount Monitors 

ROM-Based 

Touch Screen 

OS Software 


6780A SIERRA COURT ■ 
Phone 1-415-828-3000 


INTEGRATED 
SOLUTIONS 

DUBLIN, CALIFORNIA 94568 
FAX 1-415-828-1574 


90IS-4S BYTE* MARCH 1991 Circia 449 on inquiry Cord. 


Circla 517 on Inquiry Card. 




























^idiMAL 


Special Volume Discounts 
Latest U.S. Versions 
at U.S. Prices 


1333 60th Street 
Brooklyn, N.Y. 11219 
Fax: 718-438-2315 
Telex: 627-30170 or 910-240-3918 


WE’VE Made The World OurBusiness. 


Software 

Word Processors/Edltors 


‘Ami Profeasienal 

S312 

LdIus Manuscript 

343 

MS Word 60 

227 

*MS Word for Windows 

329 

Multi male 4,0 

255 

Norton Editor 

49 

Prolesskmal Write 

161 

Saga Profeasianal Editor 

205 

WordPerfect 60 Xenix t-5 User 

496 

Wordperfec! 5.1 

269 

Xywrite III Plus 

213 

Desktop Pufatishing 


‘ABC Flowchader 

189 

Alts 6 Letlera Composer 

246 

Form Filler 

88 

Pofnntdol 

61 

Freedom of Press 

249 

Gem/3 Desktop Publisher 

169 

'Jettorim- Design 

275 

"Per: Form 

167 

Publishers type Foundry 

309 

■‘SoUtype 

115 

Itontura Publisher Gold 

649 

■‘Wanlura Pub Gold Windows 

549 

Database & Tools 


Advanced Revefetion 

521 

B-trlave lor 05/2 

384 

B-trieve Single User 

160 

C-4neo 

297 

C-inee/R-tree/D-tree Tuolkil 

625 

Ctarion Professional 

470 

Clipper 5.0 

499 

Dalaease 4.2 

436 

□base IV 

506 

□base IV Developer Veraion 

882 

* Dbfasl/WIndows 

T97 

DBXL 

143 

Foxbass Plus 

198 

Fo-xprd 

471 

Informix 4GL Compiled—DOS 

682 

Oracle Prolesskirial 

681 

Oracle Professtorrat for OS/2 

681 

Paradox 

463 

Paradox 366 

619 

Paradox 356 lor OS/2 

499 

PC'Fife Single User 

78 

Professional File 

191 

■ Pubtech Fite Organizar 

IIS 

QSA 

232 

RTres 

222 

Rbass lor DOS 

481 

Phase for OS/2 1-3 User 

61S 

SCO FiQxbase4 28e/AT for Xentx 

855 

"Superbase 4 Windows 

389 

U1 Programmer 

338 

X'lrieve Plus 

367 

XOL Relational Data Manager 

491 

Spraadsheets 


Lotus T2>3 Addin Ibolkil 3^0 

298 

Lotus 1-2-3 Vflrston 2.01 

324 

Lotus t-24) Version 2-2 

354 

Lolus 1-2-3 Vbraidn 3.1 

426 

LcMus 1-2-3/G for OS/2 Std Ed 

521 

'Mitrosoft PC Excel 

313 

Microsoft PM Excel tor OS/2 

329 

QuatEro 

94 

Ouattru Pro 

333 

Supercalc 5 

312 

Integrated P&ckEiges 


Enable QA 

437 

Framework III 

468 

Lotus Symphony 2-2 

499 

Microsoft Works 

105 

Smartware II 

452 

"Wingz tor PC 

323 

‘IAS WirKfowB compalifale 



Graphics 

*Adpbe IJIusifaior 
■ Adt>be Sreamfioe 
Aiflodesk Ajiimator 
’Cfiarisma 
'‘Coral Draw 
"Designer 
Draw PoiiacE 
‘ Draw Plus 
Freelance Plus 
GenV^ ArfFlrte 
Gem/3 Pnesenlalion Team 
Grasp 

Harvard Graphics 
Hrjaak 

insei Plus {w/Hijaak} 

MicrosoH Chart 
PC PSinTbfush Plus 
Pnzi 2 Plus 

‘Powerpcjint tar Windows 
Qitlckirece 
Show Partner FX 

Praiect Aianagefneirt 

Harvard Tbtal Ptdj. Mgr 

* Project for Windows 
Project Mgr. Workbench Adv. 

Superprojecl Expert 
Superptojacl Expert/^ tar OS/^ 

Timeline W/Graphics 

Communications 

Carbon Cop^ P^us 
CiDse-Up Customar/Suppt 
"Crosstalk for Windows 
Crosslaik MK4 
"OynacomiTii lor Windows 
Met Hemote Singli^Multi 
NoveiJ Netware Anywhere 
PC Anywhere 111 
PC Anywhere IV 
Prncomm Plus 
Reflection 1^-/7+ 

Relay Goid 
Smalltalk/V3Se 
SmalttalkA/ PM tor Oa/2 
Smartcom 111 
Smaiterm 240 

Desktop Environments 

Desqurew/Desqwiew 38& 

Sidekick Plus 
’ Windows 3,0 

* Wirrdows S/W Oev Toofkil 

languages & Programming Tools 

Blaise C Tools +VPQwar Tools +■ 

Blaise Pascal Tools I & II 
Ctoa; +■ C/Clear-i^ Dbase 
DBC III Libraiv/in Pius 
Lnieractive Easyflow 
Laltice C CompHlet 
Matrix Layout 
MS Basic/MS C Compiler 
MS Fortran Compiler 
MS Mdctti Assembler 
MS Quick Ba?lc/Pascal/C 
MS Quick C w/Ourck Assembler 
MS-DOS 33 
MS-DOS 4J01 
Norton Guides 
Object Professiana! 

Turbo Assembler 
Turbo Basic 

1urbo C4 4rrurtJO 0+ + Pro 
Turbo Pascal/Prolog 
Turbo Professional 
Vtermonl Views W/Source Code 
ZbrtecC4 4/C44 Developer 





$295 

Computer Aided Design 

Aulosl^ch Enhanced 

S96 

236 

Design Cad 8D 

292 

237 

"Dralix Cad lor Windows 

432 

339 

Generic CADD Level 3 

213 

338 

478 

281 

Statistics 


271 

css Statistical Package 

348 

343 

GfrSiat 

171 

281 

SPSS tor OS/2 

S65 

281 

SPSS PC Plus 

617 

139 

Sfatgraphics 

564 

309 

SystaE W/Sygraph Graphics 

699 

109 

149 

269 

Network Operating Systems 


87 

Novell Advanced Netware 

1995 

68 

Novell ELS I/ELS 11 490/1158 

329 

Novell SFr/Netware 386 3085/5050 

215 

PC-MOS 386 S Usef 

458 

224 

SCO VP/lX tor Xenix 1-2 User 

309 

SCO VP/IX tor Xfihrx 3+ Users 

558 


SCQ X^nix Devpl System 286 

437 

449 

SCO Xenix Oevpl System 386 

501 

463 

777 

SCO Xenix Oper Sy^am 286/386 

437 

VM/3B6 

168 

437 

500 

473 

Network Utilities 


Above Lan 

89 


Back-ll Network 

226 

118 

Disk Manager/N 

105 

Lan Assist 

182 

124/153 

Lenschdol 

384 

123 

Lanseled 

312 

137 

LanshelJ 

298 

146 

Lansight 

249 

208/412 

Lenapece 

312 

244 

Lanspuol 

225 

67 

Netback 2.0 

149 

109 

Print Q Lan 

247 

65 

PS-Prini 

233 

315/370 

PS4^rinl(tore.Slt) 

174 

160 

O-DOS II Network 

189 

119 

Queue It 

95 

299 

139 

198 

Utilities 



386 MAX Professional 

75 


Above Disk 

84 

707124 

‘AsymelHsi Tuolbook 

295 

139 

Chack n 

69 

104 

Cc^yllPC 

26 

340 

Fastoack Plus 

111 


Gotor 

51 

1 Tools 

'HOC First Apps 

56 

116 

•HDCWind Express 30 

56 

132 

Headrcx>m 

89 

128 

Hyper Access/5 

125 

187/375 

Lotus MagalEan 

106 

108 

Mace Utilirles 1990 EdiHon 

89 

155 

Manifest 

39 

126 

Move 'Em 

56 

336 

*Mu81socipe Windows Debug 

249 

306 

Norton Adv. Uliiitles 60 

116 

106 

Norton Backup 

86 

70 

Op‘Tech'Son 

125 

135 

PC Globe 

49 

62 

PC Kwlk Power Pack 

76 

70 

PC Toots Deluxe 

90 

68 

Popefnap Plus 

84 

119 

"OEMM 386 EMS Manager 

63 

110 

ORAM 206 

51 

73 

Spin rite II 

64 

907145 

Super PC-Kwik 

61 

109 

Switch-lE 

89 

102 

'Tempo tor Windows 

75 

723 

V Cache 

49 

169/389 V Feature 

85 

^ stripping expertise 
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Pefsonal Information Managers 

Into Select $S9 

Instant Recall 75 

Lotus Agenda 276 

*Packral 249 

WhoWhat-When 169 

WordPorfod Office PC S9 

Hardware 

Multifunction Boards 

AST H ampage + S12K (PCA or MCA) 387 
AST Sixpack+/S^3(patk206 117/195 

Boca Tbphat f28K 77 

Bocaram PS/2 SO/aO (OKJ 117 

Display Boards 

AST VGA Plus IGbil 1$3 

Hercules Graphics Statroh 1M0 679 

Hercules Graphics Slattorr 3MB 938 

Hercules VG A Card 8 bit 125 

Paradise B5t4/A (AT) G39 

Paradise Auto EGA ABO 91 

Videa 7 VGA 10241 (512K) 2 Si 

Emulation Boards 

AST 5251-11 E nharKxed + 509 

DCA IR MA 2 [PCA or MCA) 725 

DCA IR MA 3 Gonvt (PCA or MCA) 441 

Megahertz 3270 Laptop Cd S72 

Megahertz 5250 Laptop Cd 572 

Modems 

Prac Periph 12CI0 Inl/Exl 57/SO 

usn Sprtstr 2400 Inl/Exl 136/164 

Laser Printers & Accessories 

HP Deskjst 600 607 

HP LeserjOt III 1675 

HP L^rjot IIP 1038 

Pacific Data iMB Mem Exp Gd 139 

Pacjnc Data 2MB Mem Exp 8d 199 

Pacilic Data 4M6 Mem Exp Bd 336 

Pacific Data 2&'in*1 Cad 276 

Pacilic Data Headlines Cart 209 

Pacific Data Plotter Cart 252 

Pacific Page Pdslcript Coot 371 

Network Boards 

3COM EEhsrlin k I i (PCA) 240 

3COM Etherl.n k/MC (M CA) 346 

Megahertz Laptop Elhernet Cd 261 

Novel 1 N El OOOA Etbernel (PCA) 159 

Novel 1 N EZOOOA Ethernet (PCA) 18S 

Novel i N E32QO EEharoet (E i SA) 969 

Pure Dala Laptop Arcnet Cd 373 

SMC 3200^0 Busmaster (E i SA) 799 

SMC Active Hub 8 Pdrl 262 

SMC PCI 30E Arcnel Coax i as 

SMC PC500FS Arcnet Server 2S6 

SMC PSi 10 Arcnet (MCA) 313 

Tom Conrad Active Hub 12 Port 829 

Tom Conrad TR MAU i6 Pori 585 

WDC Ethemard Plus 16 232 

WQG Elhercard 4iA (MCA) 249 

Hard Disks/CD ROMs 

Min iscribe 40MB IDE (2SMS) 309 

NEC CDR 72 Ext C D ROM W/lnIfc 661 

NEC C DR 82 Int CD R QM W/i htfc 791 

Seagate II323 MB ESDI (14.5MS) 1764 

Seagate II 150MB ESDI (165MS) 943 

Seagate H 50M B MFM (15MS) 664 



To Place your order by telephone, please call Fay Ctiayne • Inti. Sales 

l-TIS-aSB- 


[npul Devices dt Accessories 

Logitech Series 9 w/Paini 
MS Mouse w/Paintbrush 
MS Mouse Mt/Winddws 30 
PC Mouse II w/f^int 
Summasketch 12X12 W/4 Button 
CatchwcKd OCR SAV (Scanman) 

HP Scanjet Plus W/lntfc 
Logilech Scaiiman+ PCA/MCA 
ReadRighI OCR 5/W (Scanietj 


93 
113 
158 
91 
370 
139 
1626 
160/230 
313 


VISA 


TERMS; ALL RETURNS REQUIRE PRIOR AUTHORIZATION, ?m RESTOCKING FEE ON RETURNS. ALL PRICES SUBJECT TO CHANGE, CALL FOR CURRENT PRICES. PAYMENTS MAY BE MADE BY BANK 
CHECK, WIRE TRANSFER, L/C, AMERICAN EXPRESS, MASTER OR VISA CARD (3% HANDLING FEE ON CREDIT CARO ORDERS), GOODS ARE SHIPPED VIA AIR MAIL (RECOMMENDED FOR SMALL 
ORDERS) OR AIR FREIGHT ADO FREIGHT COSTS TO PREPAYMENT OR GOODS ARE SHIPPED FREIGHT COLLECT 














For a Job done m 


This is the most renowned seismograph in Chinese 
history. Invented by a Chinese scientist in the year 132, 
this instrument accurately measured earthquakes occur¬ 
ring several thousand kilometres away.One could say it 
was the world’s finest seismograph of its time. 

This form of ancient technology exemplifies the proverb, 
**For a job done well, first sharpen your tools.” The 
saying has not only infiuenced Chinese culture for over 
a thousand years, but also reflects Twinhead’s corporate 


philosophy. We understand the key to success lies in 
choosing the finest tools. Which is why we continuously 
strive to produce outstanding computers. Sharp tools for 
any modern desk, 

Here’s another of our sharp tools. 

SuperNote-SX. Crafted into its letter-sized, three 
kilogram case are a host of features many bigger and 
heavier portables were unable to fit in: 386SX 32-bii 
microprocessor, 40MB hard and 3.5"' floppy drives. 






Hall 5 E25-F43 

Hall 8 (1st Floor) A44-A48 



-St sharpen your tools. 


paper-white LCD display with VGA graphics, and 2MB 
RAM, standard. At Twinhead, we don*t skimp on our 
tools. And you shouldn’t either. Here’s to a job well 
done. 

• Global Industrial Center 2nd Floor, 2 Lane 235, Bao 
Chiao Road, Hsin Tien, Taiwan, R.O.C. TEL: 
(886-2)917-9036 FAX: (886-2)917-2674/5 

• Trademark recognirion. Intel Corp.; 3S6SX; International Business 
Machines Corp.: VGA; Twinhead International Corp.: SueprNote-SX. 


New Product. 
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• Support WEITEK 4167 Coprocessor 

• 64K/256Kb 2rKl level cache memory 

• Up to 64Mb Memory on board 

• Support 80486 Burst Mode & EISA Bus 

• 6 EISA SLOT & 2 ISA SLOT 


33MHz: Byte BMARK CPU Index 9.64 
25MHz: Byte BMARK CPU Index 7.25 



30-DAY MONEY BACK GUARANTEE! 


TP ENTERPRISE LTD. 



20th FI. No. 1058. Mingsheng E, Rd.. 
Taipei, Taiwan, R.O.C. 

Tel: m> 753-1930 

Fax: 886-2-7531940 • 886-2-7153105 
All brand names are registered trademarks of th&r 
respective owners 
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drives, and the card has an 
on-board hard disk LED 
connector. 

Price: US$75 for the VGA- 
800; US$40 for the MIO- 
Plus. 

Contact: Advanced Com¬ 
puter Technology Ltd., 12th 
Floor, Chuang’s Finance 
Centre, 81-85 Lockhart Rd., 
Wanchai, Hong Kong, 852- 
866-2728; fax 852-866-2359. 
GreU 1350 
on Inquiry Card. 

From 

Mitsubishi Laptop 
to Mainframe 

T he MP-88AQM inter¬ 
nal quad modem for 
Mitsubishi's mp286L and 
mp286LA laptop computers 
lets you communicate with 
asynchronous and synchro¬ 
nous services via a single 
card that installs in any va¬ 
cant expansion slot. The 
modem eliminates the need 
for a separate synchronous 
modem and controller to 
achieve micro-to-main- 
frame links. Thus, you can 
connect to standard dial-up 
services from your mp286L 
or mp286LA laptop and 
also directly access, with no 
additional hardware, corpo¬ 
rate data held on minicom¬ 
puters and mainframes. 

The modem, which fea¬ 
tures intelligent, Hayes-com¬ 
patible asynchronous and 
auto-sync operation, is suit¬ 
able for use with popular 
micro-lo-mainframe commu¬ 
nications packages such as 
3270, 5250, System/3X, 
AS/400, and other Sync- 
Link Terminal Emulation 
Packages, all of which are 
available as options from 
Mitsubishi Electric. 

The MP-88AQM sup¬ 
ports the full Hayes AT com¬ 
mand set and registers and 
operates at 300, 1200, and 
2400 bps full-duplex in 


conformance with CCITT 
standards V.21,V.23, 

V.22, and V.22bis. Built-in 
MNP level 4 bit-error de¬ 
tection, MNP level 5 data 
compression. Mercury 
compatibility, nonvolatile 
memory for number stor¬ 
age, an on-board speaker for 
line monitoring, auto-dial- 
ing in both tone and pulse 
modes, and auto-answering 
features are all standard. 

TransSend asynchronous 
communications software, 
providing easy-to-use 
menu-driven access to on¬ 
line E-mail and viewdata 
services such as Telecom 
Gold and Prestel, is sup¬ 
plied with Mitsubishi's MP- 
88AQM portable modem. 
The software’s automatic 
script files let you log onto 
services with minimal effort 
and even permit unattended 
operation—allowing over¬ 
night batch processing, for 
example. 

The software also fea¬ 
tures a simulated LED panel, 
which appears on the status 
line at the bottom of the 
mp286L or mp286LA 
screen and indicates transmit 
data, receive data, data car¬ 
rier detect, and so on; a DOS 
window; support for COM3 
and COM4 as well as COMl 
and COM2; handy on-line 
text and command-line edit¬ 
ing; and ZMODEM, XMO¬ 
DEM, Sliding Windows Ker- 
mit, Kermit Server, CET 
software download, and pro¬ 
prietary file-exchange 
protocols. 

The Sync-Link Terminal 
Emulation Packages offer 
compatibility with IBM’s 
HLAPI, ELAPI, and LLAPI 
application program inter¬ 
faces and are very easy to 
understand and use. The 
packages enable a single PC 
to establish up to eight sep¬ 
arate communications ses¬ 
sions. A multitasking facil¬ 
ity lets you hot-key out of 
terminal emulation to a 
DOS application while the 
processing on the commu- 























THE QUALITr^RANDNAME 
MADE IN EUROPE 


THE 

SIREX 

KUNE 


0mmmS mm « Mmmmm ^ ^ 

COMPUTERS j 

u. 
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YEA^ARANTEE 


HIGH QUAUTY, SPIEHDID SERVIU, 
COMPETITIVE PRICES! 



* ftAcwiSciinoriiiOTHJVGACoJw 
monitws Orwcnlable 

* Full fadary service by rruiftilBogual 
toduncnl siaFf in Holknd 

« veryLpffdsa, [ust in NmidoGveri^i 
ml (It Sirei warehausein Hoibnd 

m Abvoful'e tfontiry anitral (indbtfei 
"bwm-in" on orery produdj 

* CampCoteanjoinizalLon ondlufTi- 
W servkA 

« Toil-fr« tedwcoFKippofl 
Piw rout^einsfdloitian Id 
cornplkdled namputarjl 


SIREX STATIONMASTER 

- POWERFUL286/386 WORKSTATION 

- NOVELL CERTIFIED, 3-CO/^, XENIX, 
UNIX, IBM MAINFRA/AE 

- FLOPPY + HARDDISCOPTIONALI 
-25Wx7Hx30DCM 

- ALREADY 35.000 PCS SOLDI 



SIREX NOTEBOOK 

-286+ 386 WITH VGA SCREEN 

- MORE OPTIONS THAN ANY OTHER 

- WORKABLE KEYBOARD SPACE 
-SPLENDID QUALITY 
-AMAZING PRICE 


ACTIVE MSTRIBUTORS WEICOME! 



VISIT US, 

HALLS 

G32 


SIREX Europe bv, 


P.O.Boxl308 7500 BH Enschede, The Netherlands 

Phone(311 (0)53^333600, Fox(31) {0)53 320948Jelex72373SIRTXnL 
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Add-ln/Add-On 


ATI Basic 16 85 

ATI VGA Wonder *>12 + Mouse 234 
Genoa 6300 compatible .150 
Hercules GrapNcs Station 670 
Intd Above Board Plus 512K 379 
Intel Above Board Plus-8 2MB 632 

Logitech C9 Serial.69 

Logitech C9 -f Windows . . 135 

Logitech Scanman.185 

MS Mouse .99 

MS Mouse with Windows 3.0 145 
NEC Graphics Engine-256 %5 
NiscarvGS Windows . 235 

Pvackse 8514/A VGA 660 
Prodesigner n 1 MB . . .355 
Sunma ll Pro 12 x 18 .645 

CAD & Graphics 

Adobe Illustrator Windows 349 
Autodesk Animator 245 

Corel Draw . . .339 

Design CA0 2D/3D. 155^95 
Or. Haiolll 19 

Freelance Plus .339 

GEM/3 Draw Plus .175 

Generic CAOD Level 3 . . .219 

Harvard Grapiscs .315 

Showpartner FK .229 

Xerox Graph . 195 

Chips & Memory 

Att Upgrades - ALR, AST, Apple, 

Compaq, DEC. Epson, HP. IBM, 

S»con Gr. Sun, Toshitxa LOW 

AMD 80287-10 125 

80287-XL.215 

8038716/20 275/310 

25/33 . 395/480 

387SX 16/20 295/329 

SMM 256/1 MBx9-80 16/57 
SIMM 4MB X 9 - 80 350 

OTHER CHIPS AND Sa^S CALL 
COMfWJ LTE 2 MB 280 

COMPAQ Port HI 2MB 975 
HP Laser 2MB/4MB 150/250 
IBM Mod 70 2MB Upgrade 155 
IBM 4019 1MB/2MB 165/250 
Toshiba 1200 to 8500 

2/4/8MB . . 220/625/1275 

Weitek 316725/33 575/750 

Communications 

Carbon Copy Plus .115 

CloseLIp Customer.129 

CloseLIp Support .165 

Crosstalk Mark IV .137 

ProcommPlus . . 70 

Smarterm240 195 

Database 

Ask Sam 175 

Clarion Pro Developer 460 

Cllppef5.0 .495 

DBase IV.489 

Obase IV Developers Edrtion 839 
FoxproSmgte/lAN . . 469/665 
Oracle Professional 5.IB 660 

Paradox 3.5 500 

PFS Professional File . . .209 

RbaseXI.495 

Superbase rv for Windows 440 
Ul Programmer 2 349 

Desktop Publishing 

Adobe Type Man Windows ♦ 125 
Pacific D«ta 25^nOne .289 

Pacific Page.529 

Pagemaker .519 

Perform Designer 2.0 .169 

UKrascript Plus . .266 

Ventura Pubhsher 3.0 .560 

Disk Drives 

Maxtor 80MB 19m$ 475 

Plus Hardcard IIXL 105Me 690 
Pius Impluse 105MB 500 

Quantum 100M6 IBms 490 
Conner 105MB IDE 19ms 520 
Toshiba 106MB 22ms . 550 

Seagate 155MB 16ms . . .900 

Maxtor LXT200 .750 

Conner 209MB IDE 16(m 750 
MicropoHs 345MB 14mt 1380 
Maxtor 360MB 14ms . . 1580 
Maxtor 676MB I6ms 2100 
Uttrastor ESDI IMB cache 500 
DTP, mtrastor cache controllers 


7,000 Items 
Not Listed 

Fax or calf for pricing 


Modem/FAX 

Modems for al portables LOW 
Complete Commurwator 460 
FAX 9600/Modem 2400 .200 
Hayes 2400B hTtemal ... 255 

Hayes Ultra 96 .849 

Hayes V Senes 9600 Exn . 729 
Hayes V Senes 96006 Inti 585 
Intel SatisFAXtion . . . .410 
USR Dual Std External . 945 
USR Dual Std Internal 885 

Networking 

3COMEther{nk2 . . LOW 

DLnk Pocket Ethernet . . 260 
EVEREX Ethernet 8/16 150/180 
IBM 3270 Conneebon ... 400 
IBM 5250 Kit AT 600 

IBM Muittprotocol . . . .280 
UBM Token Rvig . 560 

EM Token Rmg 16/4 660 

3 449 

Lantasbe 10MB Starter 550 

LantasbcNOSAI.290 

NE-1000 . 168 

NE-200016brt 195 

NE-3200E1SA.700 

Novel Netvwe.CALL 

WD Ethernet Plus . . . .130 
WO Ethernet Elite Bbit 150 
WD Ethernet Bite 16-bit 185 

Operating System 

Desqview 2.2/386 75/125 

MS DOS 3,3/4.01 60/80 

PC DOS 3.3/4 01 . .9V115 

IBM OS/2 SUmdard 1.3 . . 255 
IBM OS/2 Extended 1.3 . . 595 
VM/386 159 

Windows 3.0.95 

Windows 3.0 & Mouse 105 

Programming 


Brief 3.0 . . 

155 

BTrieve Network 

389 

Knowledge Pro Ver 3.1 

.600 

MS Basic Dov 7.1 

325 

MS C 6.0 

319 

MS Fortran .... 

289 

MSQuckCw/Assembler 

139 

Novel XQL . 

510 

Quickpack ProfessiorMi 
SmalttalkV286 

145 

125 

SmaRtelkV/PM . . . 

. .319 

SPF/PC . 

. 159 

Turbo C/Pro Pack 

99/169 

Tirbo PASCAL 5.0 Pro Pack 169 

Spreadsheet & WP 

AMI Professional 

319 

Baler. 

355 

DisplaywriteV . 

. 249 

Excel 2,2 . 

, 310 

Lotus 1-2-3 V2.2/V 3 340/410 

MS Works 

. . 95 

Planperfect 

279 

Q&A3.0 

245 

^attroPro 

279 

Supercalc V . 

. 319 

Word 5.5. 

229 

Word for Windows . . 

.315 

Word Perfect 5.1 

260 

Utilities 


386MaxS.l 

. . 75 

Above Disk . 

. 59 

Check It. 

85 

Disk Technician AdvarKed 

. 92 

Fastback Phis . 

. 109 

Lap Link Release i . 

. 89 

Mace Utilities 1990 . 

. . 86 

Mageian . . 

135 

Norton UtWties 5.0 . . 

115 

PC Tools Deluxe 6.0 . 

. . 87 

Print-Cache 

100 

QEMM 386 . 

- 64 

X-TreeProGoW 

72 

- We Offer: . 



Quantity Discounts 
Dealer Discounts 


PHONE: (415) 564-7439 
fax: (415) hl-0878 


Intemabonal orders our specialty • No handling charge • VISA^ add 2% 
AMEXCO add 3% • 15% restocking charge for norvclefectivc returns • No 
returns on opened software • Prices are FOB USA and subfect to change 
FVoducts may be USA versions • Prices h US doltars 

Computer Quick, 210 Utah Street 
San Francisco, CA 94103, USA 


INTERNATIONAL 


nications link continues in 
the background. 

Price: £420 for the MP- 
88AQM; £495 for the Sync- 
Link Terminal Emulation 
Packages. 

Contact: Mitsubishi Elec¬ 
tric U.K. Ltd., Electronics 
Division, Travellers Lane, 
Hatfield, Hertfordshire 
ALIO 8XB,U.K., 44-707- 
276100; fax 44-707-278692. 
CircU1351 
on Inquiry Card. 

Chipkey Access 
Control Security 
for Modem Lines 

T oday more and more 
computers are linked to 
modems that use public 
telephone lines, and their 
users are increasingly wor¬ 
ried about unauthorized in¬ 
trusion. MACS (Modem 
Access Control System) pro¬ 
vides an innovative ap¬ 
proach to access control on 
modem lines using a hard¬ 
ware chipkey. 

MACS consists of an ac¬ 
cess-control microprocessor 
system that you place be¬ 
tween the host and the mo¬ 
dem; you install the chip- 
key in the external computer 
station. The system accepts 
calls only from external com¬ 
puters that have the correct 
chipkey. After thorough 
checking and authentication 
procedures, the external call¬ 
er is then allowed to access 
the host. You cannot copy or 
duplicate the chipkeys or 
gain access through an unau¬ 
thorized chipkey. 

A system manager can 
program the chipkeys and 
control access based on 
user-definable criteria. Com¬ 
munication between the 
MACS system and the chip- 
key is fully automated. In¬ 
terception is useless because 
the authentication dialogue 
is different for each call. 
MACS records each attempt 
to access the host and pro¬ 


vides a printed listing. Op¬ 
tionally, MACS can encrypt 
and decrypt data transmis¬ 
sion on-line. 

The chipkeys contain an 
encryption facility and a key- 
code EEPROM. Neither the 
key code nor the algorithms 
are accessible. Authentica¬ 
tion procedures check the op¬ 
eration of the encryption fa¬ 
cility by sending a block of 
random numbers and 
checking the result. 

The UMACS utility for 
DOS is a menu-driven and 
mouse-controlled program 
that provides control for 
MACS initialization and 
key management, which in¬ 
cludes issuing of new key 
codes, user administration, 
and disabling key codes that 
are no longer authorized for 
access. Fast Datensysteme 
also offers the utility for 
other operating systems. 
Price: 5000 deutsche 
marks for the basic MACS 
1000 system; DM 370 each 
for keys for callers; DM 8330 
for a typical system for one 
host and 10 callers. 

Contact: CMTE Fast Da¬ 
tensysteme GmbH, Grun- 
walderWeg 28, D-8024 
Oberhaching, Germany, 49- 
89-613-1081; fax 49-89- 
613-6171. 

CircU 1352 
on Inquiry Cord. 

Contact 

Management 

Software 

T he new version of Act!, 
the business contact 
management software for 
the IBM PC, has more than 
200 new features, including 
the ability to schedule multi¬ 
ple calls, meetings, and 
tasks and have the system re¬ 
mind you of them. Act! 2.0 
doesn’t impose any limits on 
the number of activities that 
you can schedule per contact, 
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ETAlf>^$ NEW "FRESCO " DISPLAYS PAINT A COLOURFUL FUTURE 
i, - FOR PC BASED COMPUTING 

.j* ■ 




ffo be cofttimjed 


§9 


mi 03^91 

Please send me more information 
about 1 




Name .... 
Job Title 
Company 
Address 


A landmark In the PC history. For the 
first time you can work on two life¬ 
like pages on a computer screen. 

With ETA P's Fresco line of displays. 

ETAP's new graphics card provides 
256 colours simultaneously on very 
high resolutions (up to 1600xl2CX)) 
and displays true colour (24-bit pixel 
depth) in zoom mode (up to 
800x600 pixels). Our SKY extension 
board enables you to display 24-bit 
true colour on uttra-high resolutions 

(1600x1200). 

Incorporating 2 custom VLSI chips 
and a 64-bits internal videobus^ ETAP's new 
colour displays offer high speed for Windows 
and Desktop Publishing. Thanks to several 
virtual screen resolutions with mouse-controlled 
hardware panning, you can move about very 
fast in documents larger-than-A3-size, 
ETAP's Fresco displays support Windows 3 and 
GEM/Ventura Publisher on several high -end 
resolutions. Moreover they provide superior VGA 
compatibility with a flicker’free 75 Hz refresh 
rate. 

(Contact us for a demonstiatfon. It could become 
the most colourful experience in your own 
history. 


ETAP Fmoo 1 16' Trirufron 
24-l6-25Sr-li6.7 mlllior coIol^is 
resolution I JC24x76S 
virtual screen: 2000]i,2000 
VGA Vidfeo EriBint ■ 75 Hi 

ETAP Fntca 2 19' Tnoltron 
2-4-1&-256-16J mlBIcin colours 
tesolLAioo: 1024x768 and 1280x10(24 
virtual screefi: 2000x2000 
VGA VWbo Engine ■ 75 Hz 

ETAP Fnscs QuittiD ISr CRt anfraatic 
2-4-16-256-167 mlUloti colours 
resdutiDn: up to 1600x 1200 
Virtual scieen; 2!OO0x2OCX) 

VGA Vidnci Engine ^ 75 Hz 


THE IMAGE OF ERGONOMICS 


P^l HANNOVER MESSE 

^GeBIT '91 


Phone 

System: □ PC ISA □Micro Channel 
Return coupon to: 

GTRP INFORMATION TECHNOLOGY 

Steenovenstraat lA, 2390 Malle ’ Belgium 


ALL BRANDS AND PRfMJUCIS AHE TfiADEHAliKS CW THElft HtSKiCTIVt HQUJERS. 


VISIT US: HALL S.l - STAND E27 


TeL -^32 3 310 04 11 ^ Fax +32 3 311 76 38 
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and it also has a more ro¬ 
bust word processor and 
spelling checker and sup¬ 
port for more than 300 
printers. 

Act! 2.0 has been rewrit¬ 
ten in C++ to provide flexi¬ 
bility and allow portability 
to multiple platforms. You 
can launch other memory¬ 
intensive applications such as 
Lotus 1-2-3 and WordPer¬ 
fect and return instantly to 
Act!. A Proximity spelling 
checker with an 80,000-word 
Merriam-Webster dictio¬ 
nary and pull-down menus is 
one new feature. 

You can generate custom 
and preformatted reports 
from your databases. Ver¬ 
sion 2.0 also provides one- 
finger data entry; a day-at- 
a-glance activity schedule; a 
week-at-a-glance calendar; 
a complete history for each 
contact made; 29 custom¬ 
izable user fields; list man¬ 


agement; pop-up windows 
with individually tailored se¬ 
lections; a reference li¬ 
brary; and expense report 
generation. Other new fea¬ 
tures include data import and 
export, on-line context-sen¬ 
sitive help, keyword and cri¬ 
teria search capabilities, an 
automatic telephone dialer, 
simple or sophisticated 
queries, a calculator, and 
full-color graphics support. 

Act! 2.0 requires an IBM 
PC, portable, or laptop with 
640K bytes of RAM, DOS 
3.1, a graphics adapter, a 
monochrome or color moni¬ 
tor, and a hard disk drive. 
Price; NZ$795. 

Contact: Work Smart 
Technologies, 686 Remuera 
Rd., Remuera, Auckland, 
New Zealand 1105, 64-9- 
529-1974; fax 64-9-522- 
4464. 

Circle 1353 
on Inquiry Card. 


Shakespeare 
for All-in-One 
Integration 

T he Shakespeare range 
of software, which can 
operate in all European lan¬ 
guages, including Russian, 
has a powerful macro lan¬ 
guage for manipulating 
mainframe- and minicom¬ 
puter-based databases and 
can produce typeset desk¬ 
top publishing documents. 
The software includes a 
word processing database 
and mailing package, an 
office organizer, an account¬ 
ing package, and a new pro¬ 
gramming language. 

The word processing 
database and mailing pack¬ 
age features simple desktop 
publishing with 2500 avail¬ 
able fonts, database and re¬ 
port functions, mail merge 
for letters and labels. 


graphics capability, a full 
math facility for accounts 
and calculating invoices, 
multiple word processing 
and database formats, and 
forms, boxes, and infinite 
windows. 

You can adjust the key¬ 
board layout for all European 
languages, and the com¬ 
mands and messages can be 
in any language. Full spell¬ 
ing checking is available for 
word processing and data¬ 
base applications, and the 
word checker can check the 
spelling of words as you type 
them. 

A new database retrieval 
system gives you fast retriev¬ 
al of information from vast 
amounts of data. You can use 
the database for mailing 
and label applications, such 
as desktop-published letters 
and forms. 

A Graphic and Font Gen¬ 
eration Module lets you pop 



PRIVATE LABEL CtSTOM PCs 

GREAT FOR RESELLERS * DEALERS . MULTIPLE USERS 


VISIT OUR 48,000 SQ. FOOT I LOW WHOLESALE PRICES 
PC FACTORY IN FLORIDA! 


Sec 


386SX/16MHzFROM 
386/33MHZ FROM 
286/12MH2_ 


. $667* 
$1331* 
CALL 


I SIMPLE QUALIFICATIONS:! 

No Applications - Just FAX or mail: • Business License 

• ms Tax ID Na 

• Sales Tax Cenificate 
or Non Profit Charter 

• Minimum Single Order of 3 or More PCs 

• Ceftified COD / Payment Before Delivery / Visa / Mastercard 

• Credit Available for Firms With Verifiable Net Worth Over $1 Million 

• Parts Warranty You pay freight in — We pay out 


SIMPLE TERMS: 


SELL A COMPLETE FAMILY OF PCs AS YOUR COMPANY BRAND 


; our extensive quality control, 

PCC test fields, R & D labs and huge inventory. 
Watch your PCs being made — Stay over night on 
the beach —Take delivery next day of your PCs 

• Highest Quality 

• Fast Delivery - Huge Inventory 

• All Products FCC Certified 

• 100 Volt or 200 Volt Products 

• We Supply Dealers around the world with our products 


•All Types of Mass Storage, 
Displays, Printers, Network 
Cards & Software 
• Software Loaded at Factory 
•Networks Designed and 
Installed Anywhere 


"Over the past 
ten years, 700 
agencies and 
Government 
oontractors 
txHi0it from 
Private Label 
PCs* Parent 
Company** 


CALL OR FAX TODAY WITH YOUR REQUIREMENTS ♦Prices subject to terms in this ad. 


I Parent Company I 


Call Today 

1-800-666-PVLB 


PRIVATE LABEL PCs INC. 

1356 Beverly Road • McLean. Virginia 22101 
FAX (703) 893-2396 • TELEX 289127 ITC UR 
Corporate Office (703) 790-4690 
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PAST TECHNOLOGY 



TECHNOLOGY WINIX)WS 






IDE 

IDE TenTime Caching Controller 
Access Data in 0.3 millisecond!!!! 


Technical Features 

I Comes Standard with 512K of Cache 
I Supports NOVELiyUNlX/XENIX/ 
MS-DOS/Concurrent DOS 
I Cache Expandable to 16 Megabytes 
I No Software Drivers Required 
I Compatible with all 286/386/486 Systems 
I Eliminate Network Server Bottleneck 
I Compatible with All Operating Systems 


only«595 


00 



SEE US AT 





HANNOVER mess I 

^GeBIT'91 


ia - 20 MARCH 1991 


HALLE 12, STAND H8 


SCSI 

TenTime Caching Controller 
Access Data in 0.1 milliseconds!!! 

■ PC/AT Compatible Mode (no drivers) 

■ Enhanced Mode Offers Compatibility with 
All Major Operating Systems and Devices 

■ 32 Bit Processor 

m No Software Drivers Required 

■ Cache Expandable to 64 Megabytes 

■ Supports Mirroring Option 

■ Compatible with All Operating Systems 

0^^995^ 

includes 512 Kbyte cache 

Fastest SCSI Controller 

■ Sustained Transfer Rate of 3.6 Mbytes/sec. 

■ Enhanced Mode Offers Compatibility with 
All Major Operatinp Systems and Devices 

M High Speed Backup Option 

■ Burst Transfer Rate of 10 Mbytes/sec, 

only ^595"" 






Access Your Data in 0.5 nis 


“The TenTime^ inteHigefit 
Cac*/j?ff Disk Control is an 
impressive piece of hardware, if 
anything, H surpasses advertising 
claims, if you've beerj looking for 
a way to turn your otd hard disk 
into a viriuai screamer, you can 
caii that search off. Just investi¬ 
gate the TenJJme™" 

Canifiul^r Shopper Odober 1989 

ST506 
MFM 


’nly ^345 

Also Available: 

• ST506-RLL • IDE 


00 


Technical Features 

■ 30 Times Faster Access 
Speed 

■ Operating System 
Compatibili^ with: 

" MS-DOS 3.2 and Above 
-3COM 

- Concurrent DOS 

- PC MOS 

■ Disk Mirroring Available 

■ 4 Mbytes/Sto. Burst Rate 

■ Core Test Transfer 
Rate 2,000 Kbytes/Sec. 

■ Norton Disk Index of 33 




“Invisible” Mirroring"' 

Automatic Hard Drive Backup 

■ Automatic Backup ■ Fault Tolerant 
m No Performance Impact 

■ Automatic Switchover to Backup Drive 

■ Simultaneously Writes to Two Drives 

■ Eliminates Disk Failure System Down Time 




00 


only«595 


Includes ST506 MFM* Caching 
Controller, Mirroring Option. 


Also Available for ESDI and SCSI. 



3204 S. Fair Lane, Tempe, AZ 85282 
Local Sales: (602) 438-0889 
Toll Free; 1^0-279-<)889 
Fax: 602 438^9222 

Prices and avatlaJbiflty subject lo change with¬ 
out notice. All items aie NEW. 5% surcharge 
for ATTierican Express and COD orders. 
P.O.'s accepted from qualified buyers - 1/10 
Net 20-5% surcharge. Add SI 3 shipping for 
EXPRESS APQ^FPO orders. 


I Full Line of Caching Controllers 

IT/T or M/C, Visa or Am Ex 
I Full One Year Warranty 

Fast 

Jechnology 
Ir^corporated T» 


I Call or Fax for Dij^tiibutor E^pgr^m 
I Increase Your Sales Via Fast Track 
Distributor Program 



30 Day Guarantee conditfons: shipping and handling 
charge Is net refundable: product must be undamaged 
and in origlnai condition. All trademarks and brand names 
are the property of Itieir respective owners. 
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graphical motifs and shapes 
into typeset documents or 
databases. The module can 
handle graphics you have 
produced on most industry- 
standard packages and has 
more than 25 Graphic Font 
Families available, giving 
you a choice of more than 
2500 fonts. 

Shakespeare has an easy- 
to-leam macro programming 
facility adequate for most 
minor programming require¬ 
ments. A full-blown pro¬ 
gramming language, called 
Sonnets, is also available, 
which you can use to write 
application programs. 

EMG Software has pro¬ 
duced three application 
products using the Sonnets 
language. They are The 
Shakespeare Office Organ¬ 
iser; Shylock, an accounting 
package; and The Learning 
Curve, which allows students 
to show their understanding 


of a subject and trains them 
to learn new data. You can 
analyze the results for each 
student, group, class, or 
college to show student 
progress as well as pitfalls 
in the textbook or 
curriculum. 

The Shakespeare Office 
Organiser is a full office sys¬ 
tem for producing and fil¬ 
ing documents and reports. 
The multiuser version can 
organize the input of many 
secretaries and executives, 
building up a complete data¬ 
base for their business or 
department. 

Shy lock handles sales, 
purchases, nominal ledger, 
and assets. The resultant 
accounts produced for 
monthly management and 
budgeting, or for the end of 
the year, come out fully 
typeset as though they have 
come straight from the 
printer. Full source-code list¬ 


ings are available. 

The Shakespeare word 
checker is a multilingual 
spelling checker that oper¬ 
ates either while you type or 
on a whole document. If 
you make a mistake, you can 
go back to the character 
that is wrong, correct it, and 
then continue typing. If the 
word is correct but is not in 
the dictionary, you can add 
it by pressing one key and 
then continue typing. 

The main dictionary re¬ 
sides on your hard disk and 
contains the bulk of the 
words. Any new words are 
first added to a personal 
dictionary , which resides in 
memory. When you turn on 
the word-checking facility, 
the personal dictionary is 
loaded into memory along 
with an index to the main 
dictionary. 

Each lime the personal 
dictionary reaches 500 


words, you are reminded to 
post the new words to the 
main dictionary. There is 
no limit to the size of the per¬ 
sonal dictionary, but if you 
allow it to get above 500 
words, it will simply lake 
more of your valuable mem¬ 
ory. Each word can also 
have a two-line thesaurus 
entry. 

The Shakespeare pack¬ 
age can operate on Ks from 
8086s to 486s with any 
memory configuration under 
DOS, Microsoft Windows, 
OS/2, and Unix, according to 
EMG Software. The net¬ 
work version of Shakespeare 
runs under standard net¬ 
work operating systems such 
as 3Com, Novell, PC LAN, 
and LAN Manager, 

Price: £295 each. 

Contact: EMG Software 
International, Constitutional 
Buildings, High St., East 
Grin stead. West Sussex 


something to write home about... 

Top-Link’s TL-1020SX Notebook PC 


Mom would tike w Top-Link's new high pcrforrnance TL-1020SX Notebwk PC w ith 

full 386SX power. 

Look closely ui the "Big Screen”. It's the largest VGA LCD available for ttoteboob. It's got high 
resolution too. Talk about power. We've built in one 20MB HDD and one 1.44 MB FDD, 1 MB 
RAM is already on board and you can expand that up to 5 MB if you want. Our battery will run 
up to three hours or more. Tell Mom about the powersaving features we've put in, like CPU Sleep 
Mode and Auto Shutdown. You can even run at low speeds (1 MHz) when you want to. 

It's got five 1/0 pom so expansion is a breeze. There's also an 80287 socket on board. With a 
full travel. 83 key mechanical keyboard that doesn't cramp your style or your fingers. 

We almost forgot to mention that its real light. 3 kilos light. So you really can take it anywhere. 
Real thin profile a.s well. Let Mom know right away. She'll he so proud of you. 


Contact us today for full details: 



Top-Link Computer Co., Ltd. 

No. 6, Lane 333, Hsin Hsu Road 
Hsing Chuang. Taipei, Taiwan. R.O.C. 

Tel: m2) 901-3576 
Fax: (8862) 901-8569 


Top-Link Europe B. V, Ltd. 

Partijsweg 46, 

2289 Ex Rijswig. 

The Netherlands 
TeL (31) 7{L399^2I5 
Fax: (31) 70-399-1310 


see US at 



Hall 8, EG, F-10 
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Compu$ave International 

Int’l Orders (602) 437-8208 FAX (602) 437-8988 


PLOTTERS 

Calcomp 1023 

.3342 

Calcomp 1025.. 

.4368 

Calcomp 1026 ,, 

.6333 

Calcomp 1043 

646B 

Calcomp 1044 

....8764 

Calcomp 1020 .. 

.15349 

Enter SP600 ,.. 

.604 

HI DMP61. 

.2787 

HI DMP61DL , 

.3485 

HI DIVIP62. 

.3752 

HI DMP62DL.. 

.4097 

HP 7440 . 

.1165 

HP 7475A .... 

..1519 

HP 7550 . 

.2950 

HP 7570 . 

.2945 

HP 7575 . 

.3657 

HP 7576 . 

.4725 

HP 7579SX .... 

.6505 

HP 7596B . 

7626 

loline 3500 ... 

.2220 

loline 3700-1... 

.2923 

loline 3700-8... 

.3062 

loline 4000-1 

.3409 

loline 4000-S . 

.. ...3617 

loline 7200-8... 

.10590 

loline ArtPro 3500-1 .2682 

loline ArtPro 3700-1 .. 3388 

loline ArtPro 3700-8 ...3527 

Rolarid GAMM-1 

.3255 

Roland CAMM-2 

.2553 

Roland DPX-2500 3956 

Roland DPX-3600 .4307 

Roland DPY-1100.810 

Roland DXY-1200.., .1149 

Roland DXY-1300.1500 

Roland DXY-885 

.755 

Roland GRX-3O0AR .3605 

Roland GRX-400AR .4307 

Roland LTX-120 

.2412 

SOFTWARE - We carry every 

major publisi 

ler and title! 

loline 

Living Videotext 

Iomega 

Logitech 

Irwin Magnetics 

Magnavox 

J & L Info Systems 

Manzana Micro 

Jovian Logic Corp. 

Mass Micro System 

Kalmar Designs 

Maynard 

KAO fnfosystems 

Megahertz 

Kennect Tech 

Micro Displays Sys 

Kensingston Micro 

Microcom 

Keytronic 

Miorolytics, Inc. 

Kimtron Corp. 

Micron Technology 

Klr^gston 

Microrim 

Koala Technologies 

Microsoft Corp. 

Kurta 

Microspeed Inc. 

Lapis Technologies 

Microtek 

Lan Systems 

Milfonl Null Modem 

Link Technologies 

Miniscribe 


DIGITIZERS 

CalComp 12x12 .310 

36 X 48. .....1,925 

H. P. Sketch Pm..........410 

Kurta 12 X 12.........358 

12x17 . 629 

NUMONICS ZEOPen...JAX 

Summa Sketch il.329 

12x18 . 599 

GTCO, Hitachi, Seiko.FAX 

LARGER SIZES AVAILABLE 


AAPPS 

Abaton Technology 
Above Software 
Access Technology 
Acer 

ACS Telecom 
Action Technologies 
Activision, Itc. 
Adaptec, Inc. 


Advanced Logic Res 
Adv. Tranducers 
All Computer 
Alloy 
Amdek 

American Micro Res 
Amer- Power Conv. 
Anchor Aotomation 
Anthem Electronics 
Apple/Macintosh 
Artisoft 


Asante 

AST Research 
ATI Technologies 
Avatar Technologies 
Bankier Companies 
Belkin Components 
Beseler 

Brlgtitwork Dev. 

C4 Construction Net 

C H Products 

Caere Corporation 

CaJcomp 

CaJera 

Canon 

Cardinal Tech 
Castelle 

Cayman Systems 
cc'Mail 
Centra! Point 
C, Itoh 

CMS Enhancements 


ALR 

Advanced Logic Research 

Business VEISA 386/33 

Model 101...1,754 

Model 40.. 4,125 

Model 80..,..4,550 

Model 110.4,700 

Business VEfSA 486/25 

Model 101.3,515 

Model 40.5,360 

Model 110..,.....5,950 

FAX for Other Models 


CO'Star Corporation 
CompuServe 
Comp. Accessories 
Comp. Peripherals 
Computone 
Control Systems 
Core international 
Cornerstone 
Crosscomm 
Cumulus 
Curtis Mfg, Co. 

Da Vinci 

Data Access Corp. 
Data Technology 
Oatacom Tech. 
Oatadesk Int1 
Datashleld/SCI 
Datastorm 
DaynaComm.. Inc. 
DCA 
DPT 

Delta Technology 
Dest 

DigIBoard 
Digital 
OMI INC. 

Cove Computer 
Dupont 

E-Machines, Inc. 
Eastman Kodak Co. 
ER Corp. 

Elgar 

Emerald 

Emex 

Enable 

Enter Computer 

EPO/CMS 

Ergotfon, Inc. 

Everex/Emac 

Everex/iM Penph. 

Faralion 

F6S 

Fujitsu 

General Interface 

Genicom 

Goldstar 

Grapevine Lan Prod 
6TC0 

Gupta Technologies 


Hercules Computer 
Hewlett-Packard 
Hitachi 
Hunt Mfg. 

Hyundai 

IBM 

Info, Research 
Innovative Concepts 
Intel 

Intelficom 

Interleaf 

Inti Computer Group 


Mitsubishi 
Mountain Computer 
Mouse Systems 
Multi-Tech 
Natl Semiconductor 
NEC 

Nofton-Lambert 

Novell 

Number Nine 
Nuvotech, Inc. 
Okfdata 
Orange Micro 
Orchid Technology 
P.A.C.E. 

Pacific Data Prod 
Packard Bell 
Panamax 
Panasonic 
Paradise 
PC Guardian 
Perfect Data 
Persoft 

Personal Writer 

Philips 

PLI 

Plus Development 
Polygon 

Practical Peripherals 
Princeton Graphic 
Prodigy Ser^ces 
Product R&D Corp. 
Prometheus Prod 
Pure Data 
EDR 
QMS 

Qume Corp. 

Racal Interlan, Inc, 

Racore 

Relix 

Renaissance GRX 
Rod! me Systems 
Roland 

Rybs Electronics 
SL Waber 
Saber 

SAFE Power System 
Samna 
Samsung 
Santa Gruz Oper. 
Sayette Technology 
SCI DataShield 


Seiko 

Shiva Corp. 

Siclone Sales & Eng 


SMT Peripherals 
Softkione 
Solana Electronics 
Sony 

SRW Computer 
Standard Microsys. 


WYSE Terminals 


30 w/keyboard. 

..292 

50 w/keyboard. 

.362 

60 w/keyboard. 

. -389 

99GT w/keyboard. 

.468 

150 w/keyboard.. 

.373 

185 w/keyboard. 

.362 

370..... 

.789 

700. 

.699 


WYSE Computers toot! 

DISKLESS WORKSTATION 

38SX/16S.....FAX 


STB Systems 
Storage Dimension 
Summagraphics 
Sunriver Corp. 
Synergy Software 
Synotics 
Sysgen 
Targus 

IDA/Dimensfonal 
Tecmar 
Telebit Corp. 

Texas Instrument 
Tbe Complete PC 
Thomas Conrad Co- 
Tops 
Toshiba 
Tripp Lite 

Tseng Laboratories 
Unisys 


U.S. Robotics 
Uniplex 
Unison Tech 
V&n-Tel, Inc. 
Verbatim Corop. 
Vermont Micro Sys 
Verran Datalink 
Video Seven 
Visix Software 
Walker,fficher,Quinn 
Western Digital 
Wastem Tefematic 
Wyse 

Xerox Imaging Sys 

Xircom 

Zenith 

Zip Technology 
Zoom Telephonies 


MACINTOSH Compatible 

DIGITIZERS 

Calcomp, GTCO, 
Summagraphics 

GRAPHIC CONTROLLERS 

ARTIST Graphics 
Sigma Designs 

MODEMS 

Telebit 

MONITORS & DISPUY SYSTEMS 

CalComp, Hitachi, Mitsubishi 
Electronics, NEC, Philips, 
Sigma Designs 
PRINTIRS/PLOnERS 
Advanced Matrix 
Technologies, CalComp 
Hewlett-Packard. Houston 
Instruments, loline, 
Mitsubishi Electronics, NEC 


Address: Compu$ave - 4209 S, 37th Street - Dept. WIO - Phoenix, AZ 85040 - USA 
Order lines Monday - Friday 7 am - 5 pm. FAX line always open. 

Prices reflect U.S. currency and are subject to change without notice. Bankwire, VISA/MC, checks and letters of credit 
are accepted. We do not guarantee compatibility. All products carry manufacturer’s warranty and we do not honor 
rebates, extended guarantees or promotional programs. Please FAX or call before ordering and give manufacturer name 
and model number. If faxing order, include your fax number in body of transmission. International Orders add 5 %. 
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Now there’s a string of letters 
to give you fear of failure. 

But here are three letters 

to give you courage you’ll comply... 



ELECTRO SERVICE CORPORATION 


World’s leading test service to help you meet EMI and 
safety compliance standards. Write or call for details: 
2 Davis Drive, P.O. Box 128 
Belmont, CA 94001 
Phone (415) 592-5111 
(415) 592-6052 


Don^t Move! 

without telling 

BVTE 

Clip out form below 
and mail to: 

BYTE Magazine 
P.O. Box 555 
Hightstown, NJ 08520 

— 

At least 8 weeks before you move, please give us your 
new address and/or name change 

(Please Print) 

j New address, name 

I Name_ 

I Address_Apt._ 

I City _ I 

j Stale_Zip_ ■ 

I Print current name and address | 

I (or affix the mailing label from yi>ur current issue of BYTE here) i 

j Current address, name [ 

I Name_ ■ 

I Address_Apt._ I 

I City _ I 

j Stale_Zip_ * 


RH19 3AW. U.K., 44-342- 
316456; fax 44-342-316482. 

CircU 1354 
on Inquiry Card. 

Database 

Management 

Software 

P olyBase is a database 
management package 
developed for use by man¬ 
agers, researchers, librari¬ 
ans, and archivists in stor¬ 
ing and retrieving document 
information. You can use 
the program to design vari¬ 
able data-entry forms tai¬ 
lored to document type and 
user experience. PolyBase 
also lets you capture data 
automatically from existing 
databases residing in other 
programs or on CD-ROMs. 

Using PolyBase, you can 
index documents with 
keywords in real time, with 
a thesaurus available to lead 
you to the right terms. The 
package offers various levels 
of data retrieval from nov¬ 
ice to advanced, including 
searches for strings of char¬ 
acters in indexed or nonin- 
dexed fields. You can gen¬ 
erate reports and letters for 
mass mailings and manage¬ 
ment statistics to your speci¬ 
fications. Three levels of 
passwords control access to 
the database: read-only for 
users, read/write for employ¬ 
ees, and create/delete for 
database administrators. 

You write programs in C 
to run on the IBM XT, AT, 
and PS/2s and machines 
from Hewlett-Packard, Sun 
Microsystems, Control 
Data, Philips, and Motorola. 

A specialized version of 
PolyBase, called Diderot, is 
also available for managing 
book circulation in libraries. 
In managing circulation, 
the package automatically 
marks reserved books on 
hold, accelerates checkouts 
with an optional bar code 
reader, and lets you renew or 


call in loans after a user-de¬ 
fined grace period. Length of 
loans has a user-definable 
default value, which you can 
modify or override. You 
can use the package to man¬ 
age new acquisitions, auto¬ 
matically creating new item 
entries when you receive an 
order and automatically re¬ 
order overdue orders or 
missing items. 

PolyPress is a similar 
package for managing maga¬ 
zines and periodicals. The 
program performs functions 
such as identifying periodi¬ 
cals, managing subscrip¬ 
tions, generating reports 
about the periodicals, draw¬ 
ing up circulation lists, and 
managing loans, archives, 
addresses, and readers. 

The company also offers 
PolyVideo, a program that 
synchronizes data you enter 
in real time with images on 
Laser vision-type video¬ 
disks. One version of this 
program generates small 
images that you can display 
on a VGA screen. With 
PolyMif, you can present 
documents on microfiche, 
window cards, or 16mm 
film. The program lets you 
enter information indicating 
parameters such as zones, 
sizes, and layouts and trans¬ 
fer them to a screen or 
printer for display or to a disk 
for storage. 

Poly Doc lets you store 
documents (in various forms 
such as text, images, or 
sounds) electronically on 
media like magnetic disks, 
rewritable optical disks, and 
WORM memory. The 
package also lets you pro¬ 
cess, print, modify, and vi¬ 
sualize any stored data file 
using the software package 
that you used to create it and 
that is automatically loaded 
with the document. 

Price: For single-user ver¬ 
sions: 12,000 French francs 
for PolyBase; 10,000 FF 
for Diderot; 18,()(X) FF for 
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SIX HOURS FROM THE LAST OUTLET 
AND THE POWERSPORT IS STILL GOING 




A6C EtECmOMICS GmbM 
GERMANY OFFICE 
7 Etage. Konraij-Adenauer Pbb 10. 
0-4000 Dbssakjon 1, 

FedefaJ Reput)ric of Germany 
Tetepfwne; (0211)-3e44«3 
(Q211)-365B-98 
Facsimile (0211)-3863-92 


AGC ELHJROMCS CORPORATION S.L 
SPAIN OFFICE 

P ® del Marqirts de Zafra, 2.1.® A 
28028 Madrid. Spain 
Teleprione; (91)-256-1301 
Facsimile: (91)-2S6-6457 


AGC ELECTRONICS CORPORATION 
MAIN OFFICE 

160) Floor. Numtar629. Min-Sheng 
East Road, Taipei. Taiwan, 10446, 
f^puMc of Cliina. 
telephone: <886>4-7ia-1523 (Rep.) 
facsimiie: (886)-2-716-180e/9 


CACHING TECHNOLOGY CORPORATION 
USA OFFICE 

1250 North Lakeview Avenue. Unit Q 
Anaheim. Cafifomia 92807 
United States of America. 

Telephone: (714)-777-2818 
Facsimile: (714)-777-3e08 


Do you sometimes want to take your computer to places it 
can't go? Does your computer give out after a few hours, when 
you want to go on and on? Finaily, there's a computer for 
people like you. 

The Powersport X battery pack lasts up to six hours, twice as 
long as most notebooks. It can be recharged 
easily from any outlet or car cigarette lighter. 
And if you can't find an outlet in six hours, the 
Powersport X runs on ordinary C-type aikaiine 
batteries, available in 
convenience stores almost 
everywhere. 

So, if you like freedom 
and space, if you like work- 


pCUUERSpORT Xn 


ing without worrying, you'll like the Powersport 
X. Untie yourseif from the eiectric cord, and 
leave those spare battery packs at home. 

The future is calling. 


POUERSPORT I 


AGCs PowefspoftXls fully desktop PC compatible, carries a hard disk and floppy drive, and weighs only 2.6kg. The 2.8kg 
Powersport XU. with a 12 MHz 286 CPU. up to 4MB of system memory, and a VGA LCD display. Is also available. Call AGC 
or your nearest AGC dealer for more details. MEsst 

^CeBIT '91 
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Poly Press; 15,000 FF each 
for Poly Video and PolyMif; 
25,000 FF for Poly Doc. 
Contact: Poly Phot, 17 rue 
de la Plaine, 75020 Paris, 
France, 33-1-43-73^81-28; 
fax 33-1-43-73-86-48. 
Clrcb1355 
on Inquiry Cord. 


Low-Cost Raster 
Editing Software 

T he Accent Raster Edi¬ 
tor software is a general- 
purpose raster editor that 
lets you crop, clean, and 
combine scanner data files. 
You can remove parts of an 
image, such as edges, sur¬ 
rounds, dirt, and extraneous 
text, that you don’t need for 
future processing or storage, 
and you can add lines, 
blocks, and freehand filling 
to the image. The software 


lets you save all or part of an 
image, as well as combine 
files and place them together 
into exact-size blank files to 
make new composite pictures 
without loss of resolution. 

The software takes your 
instructions via the key¬ 
board, a mouse, or another 
pointing device and applies 
them to a temporary copy 
of the file, called the work- 
file, and then to the display. 
Some commands will require 
that the software expand, 
modify, and then recompress 
several thousand lines of 
the workfile, the speed of 
which depends on your 
computer. After the changes 
have been made, you can 
return the edited file or part 
of that file to the original 
file or start a new one. 

The Accent Raster Editor 
is compatible with most CAD 
graphics cards; the package 
includes EGA and VGA 


screen drivers and mouse/ 
keyboard commands. 

Price: £600. 

Contact: Accent Com¬ 
puters Ltd., Kendal House, 
Victoria Way, Burgess Hill, 
West Sussex RH15 9NF, 
U.K., 44-444-870444; fax 
44-444-870222. 

Circle 1356 
on Inquiry Card. 

Universal 
Programming 
for PCs 

he XP6005 Universal 
Programming System 
lets you program most pro¬ 
grammable logic and mem¬ 
ory devices, including 
PALs, GALs, IFLs, EPLDs, 
PROMs, EPROMs, EE- 
PROMs, bipolar PROMs, and 
single-chip micros, with a 
single 40-pin socket. 


For logic devices, the 
XP6005 supports functional 
testing and offers a full¬ 
screen fuse-map buffer edi¬ 
tor. For memory devices, 
the XP6005 has built-in Nor¬ 
mal, Intelligent 1 and 11, 
and Quick-Pulse algorithms; 
a wide-word programming 
facility; and a full-screen 
memory buffer editor. 

The software is menu- 
driven for user-friendly oper¬ 
ation and includes manufac¬ 
turer and part number 
selection to ensure correct 
programming methods. 

The XP6005 supports in¬ 
dustry-standard data trans¬ 
mission formats such as In¬ 
telex Hex 86/88, Tektronix 
Hex, Motorola S28, and JE- 
DEC. The package includes 
the XP6005 Universal Pro¬ 
gramming Unit and software 
for DOS 2.0. You will also 
need an XP6000A LabTooI 
Adapter and cable. 



MathEdit 


MathEdit is a powerful editor which 
lets you create math equations to be 
placed into word processed documents 


J{x'\= lim 

f!— 


' a c 
r 




x^dxdy 

i 


Vb d 


i 




n.vc-o 






U-\-yf-(x-y) J_ 


This equation was created with MathEdit 


i/ Completely menu-driven; 
no codes or commands need 
to be learned! 

^ MathEdit costs only $199 

The new version can be used 
with WordPerfect, Word, 
WordStar, and other PC-based 
word processors 


✓ Interactive WYSIWYG 
interface shows your equation 
as you type it! 

K-Talk Coiumunications 
30 W- First Ave„ Suite 100 
Coluutbus Ohio 43201 
u (614) 294-3535 
FAX (614) 294-3704 


Tra nslate 


E NGLISH ^ 

"Lespanol 


I As fast as 1200 
Words Per 
Minute on 
your PC! 


Toltran® has developed a revolutionary patented 
software program which makes language translation 
easy, fast, and affordable. It runs on IBM® 
PCyXT/AT/PS2 and compatibles with 512K RAM 
and a Imd disk. 


The Toltran System uses modules to provide tme 
multilingual capability through a driver which 
commanck one language (the source) to translate in 
one direction to another language (the destination). 
Any source language module may be combined 
with any destination language module. 


The initial modular system (the driver, one source 
and one destination module) is available for $2000. 
Each additional module costs $500. A trial version 
of the initial system is available for S500, which 
may be applied to the purchase of the Toltran 
System, or returned with a money-back guarantee 
(less a 10% restocking fee) within 30 days. 

Contact: Toltran, Lid. 

119-D Shoreline Road, Barrington, IL 60010 

TEL; L800TRANSLATE FAX; 1-708-382^2078 
TEL: 1-708-382-9896 (Inti.) 

TluTOtXiUflif 

tfS. fatao Mf. 4S64S03 anivivUStmi Faav fadiiit Mi Righu Capyrigii hf 

TQUKMI.UP IBU ist Kpamindawi 
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LONGSHINE N300 IS YOUR BEST CHOICE. 


Introducing LONGSHINE N300 Notebook Computer 


Xhc LONHSHINE N3(X) Notebook Computer packs 
^ a 32-bit 386SX/ CPU with 2.5” 20MB (/40 /60MB) 
hard disk into a true A4 size, high-performance, and 
battery- powered system. Each system weights only 6.2 
lbs. It includes a number of sophisticated leatures such 
as math coprocessor option, more I/O interfaces, 
password security, memory expansion option, power 
management,personal notebooker and more. Plus, 
ShineModem 2400bps MNP5 Pocket Modem and 
Pocket LAN Adapter arc available from us to create 
your communication capabilities. 


Memory Expansion Options 

N300 comes with 2MB of standard memory. Additional there is no system activity, 
memory up to 4MB supports user to increase the 
system performance and expandability. Also EMS 
LIM4.0 function is supported for manipulation of large 
amounts of data. 


More I/O Interfaces 

Built-in interfaces on N300 allows you to connect with 
a wide variety of devices, including one parallel port, 
one serial port, one PS/2 mouse port, one external 
VGA port,one modem slot and one lOO-pin mini I/O 
expansion slot. 

Intelligent Power Management 
N300 comes with a rechameable Ni-Cad battery pack 
providing up to 3 hours ofoperations. Plus,the Power 
Management of N300 can conserve the battery life by 
automatically shutting down hard disk drive, LCD 
display/ backlit and reducing processor spe^ when 


Password Security Function 

It can prevent unauthorized user to accesss the system 
or files on you hard disk. So your data are secured. 


Personal Notebooker 

Specially, this function can let you organize your daily 
business activi^ effectively and efficiently. It includes 
card file, appointment calendar, memo pad, calculator 
and world time table. 


Communication Capabilities 
Options of ShineModem 2400bps MNP5 and Pocket 
i-1 LAN Adapter could give you qualified data 

[yS LONGSHINE e convicncc needs during your 

Ileadqiiaiicrs(Taiwaii) /LONGSHINE Eleclronics Corp. 6F^S,Sec.3,Roosevelt Rd.,Taipei,Taiwan, R.O,C. Tel:886-2-3634958 
Fax:886-2-3£26gl0 USA Office/ Tel:408-9421746 Fax:40g-942174S Hone K«ne Office/Tcl:852-0-4206186 Fax:SS2'<M2QS2S2 
Germany Office/ TcI:49-02U-656014 Fax:49-0211-6S4283 UK Office/ Tel;44-927420036 Fax:44-927420036 JP Office/ Te1:81-03-8399719 
FAX;81-03-8399729 

TraiittmarteLONGSHtNE N3O0 ts a rvgister^d IrademarK of LONGSHINE Electronk* Corp.jPS/a b a iFndsmar h of Intamalional Machina., 

NMP6 is a rvgistvrvd tradamartc Of Mlcrocomi Inc. 
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Xender also offers the 
XP6007, an enhanced Uni¬ 
versal Programming Sys¬ 
tem that the company says 
has higher quality, reliabil¬ 
ity, and smaller size* 

Price: US$1500 for the 
XP6005 and XP6000A pack¬ 
age; US$1600 for the 
XP6007 and XP6000A 
package. 

Contact: Xender Corp., 

2nd Floor, No* 1172, Cheng 
Teh Rd., Taipei, Taiwan, 
R.O.C., 886-2-882-4488; fax 
886-2-882-4491. 

Circle 1357 
on Inquiry Cord. 


A Low-Cost 
286 System 

T he Prince 286-12 com¬ 
puter is a low-cost solu¬ 
tion to your day-to-day 
computing tasks, according 


to Prince Information Sys¬ 
tems. You can use the system 
as a stand-alone computer 
or as an intelligent terminal 
in a DOS network or Unix 
cluster. 

The system comes with a 
12-MHz 286 microprocessor, 
640K bytes of memory (ex¬ 
pandable to 4 MO), an Award 
BIOS, a socket for an 80287 
math coprocessor, and a 
64K-byte ROM. 

Other standard features 
include a 5 H-inch 1 *2-MB or 
a 3^^-inch 1,44-MB floppy 
disk drive, six expansion 
slots (one 16-bit and one 8- 
bit), two serial ports, one 
parallel port, a battery- 
backed clock/calendar, and a 
reset button. The Enhanced 
AT-style keyboard has 101 
keys with a separate cursor- 
control pad. 

Options for the Prince 
286-12 include 20- to 300- 
MB hard disk drives; addi¬ 


tional floppy disk drives; 
CGA, EGA, VGA, or Her¬ 
cules display capability; and 
monochrome to multi- 
scanning color monitors. 
Prke: US$1800. 

Contact: Prince Informa¬ 
tion Systems Co. Ltd., 5th 
Floor, No. 50, Sung 
Chiang Rd., Taipei, Taiwan, 
R.O.C., 886-2-537-2268; 
fax 886-2-537-2274. 

Circle 1358 
on Inquiry Card. 

A Multifunction 
Token Ring 
Repeater 

Y OU use Ughtdata Fibre 
Optic Communications’ 
Multi-Function Token-Ring 
Repeater (MUFTOR) to ex¬ 
tend the maximum distance 
between multistation access 
units on a Token Ring net¬ 


work by actively regenerating 
and retiming the data. In 
some cases, you can use a 
single MUFTOR as a direct 
alternative to a pair of IBM 
82IS repeaters because it 
repeats the forward and re¬ 
verse (backup) data paths. 

The basic MUFTOR has 
Token Ring data connectors 
for use with Type 1 or 2 
shielded cabling, extending 
the maximum distance be¬ 
tween wiring closets to 2400 
feet. You can use the MUF¬ 
TOR for 4-Mbps Token Ring 
systems or you can upgrade 
it for 16-Mbps Token Rings 
by simply inserting a low- 
cost replacement timing 
module. An LED indicates 
that there is sufficient signal 
strength for normal opera¬ 
tion, and a rechargeable bat¬ 
tery ensures that the repeat¬ 
ing function will continue 
uninterrupted if the power 
fails. 


Conversion Tools 
for Fortran Programmers 

■ FOR-STRUCT^^ 

Transforms spaghetti FORTRAN into fully structured 
code, with or without VAX and FORTRAN-90 
extensions I GOTO and IF-GOTOs are replaced with 
IF-THEN-ELSE, DO-WHtLE and DO-ENDDOs, while 
retaining programming logic. Code is not duplicated, 
dead segments can be removed and different style 
options are offered. Fully compatible with FCR_C. 

■ FOR.C™ 

Converts standard FORTRAN and many VAX 
extensions (e g, structures) Into ANSI C. 

Produces extremely readable and maintainable C 
code, with excellent I/O and character translations. 
F0R_C also utilises a C-style preprocessor and C 
prototypes, and includes source to extensive runtime 
libraries. New version 3.1 now shipping. 

■ Call for more information 

and combined product discountsl 

COBALT BLUE 

2940 Union Avenue. Suite G 
San Jose, CA 95124, USA 

TEL(408) 723-0474, 

FAX(408) 377-7648 


WHY THE littt 
1990 CENSUS 
ISCOUNTINGI 
ON VHHNG I irr 
DAIAENTRYf^ 


When the U.S. Census is taken 
in 1990, data will be key- 
entered witi^ Viking sof^are. 
About 106 million households 
will be asked as many as 60 
questions per person. Viking 
Data Entry (VDE) system mil 
be used to record responses. 
VDE software was selected 
because it is... 

• Very efficient: far exceed!^ 
Census Bureau spedfications. 

■ High-speed data entry; maxi¬ 
mizing operator productfvtty. 

• Error-sensitive; increasing 
accuracy, reducing costly 
reruns arid delays, 

■ Easy to learn; virtually 
etimirmting operator training 
time. 


These are just a few qualities 
you1l learn to count on from 
all Viking products: Forms 
Manager (VFM), Data Manager 
(VDM), Control System (VCS). 
as well as VDE. Now available 
in a new Version 3.0 release on 
multiple computer platforms. 

Viking Software Services, Inc. 
4600 East 67th Street, Suite 100 
Tulsa, OK 74136-4959, USA. 
PHONE: (9181491^144; 

FAX (91B) 494-2701, 

Or contact our agent: 

U.K.— -1-44 81674 6404 
Spain — -1-341 733 43 48 
Hong Kong — -1-852 797 9623 

4: VIKING 

SOFTWARE SERVICES 
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1990 . . . The Year for VGA 

CTX ia ready to offer you a wide choice of colorful 
14" VGA monitors: from the most economical 
standard VGA to the versatile Super VGA, and the 
ultimate Universal VGA. 

The CTX standard VGA monitor, with its advanced 
design gives you rainbow colors with unmatched 
brightness and clarity at one of the most attractive 
prices on the market today. Key design features in¬ 
clude the auto-sense power supply t90VAG-260VAC), 
upfront sizing, centering as well as brightness and 
contrast controls, detachable tilt-swivel base, and a 
selection of various dot CRT's. 

The CTX Super VGA is designed to meet the 
standard 640x400 as well as VGA extended modes of 
800x600 and 1024x768 interiaced IBM 8514 com¬ 
patible format. Featuring a super fine .29mm dot 
pitch, dark-tinted non-glare CRT, the Super VGA 
provides picture quality for advanced applications. 

The CTX Universal VGA, e true analog multi-scan 
monitor, is the answer to the variable frequencies in 
VGA video adapters. Whether standard modes of 


640x840, 800x600 or 1024x768 interlaced, the 
Universal VGA is also totally compatible with 132 
column modes and imaging frequencies. With a range 
of 20-3Bkh2 and the fine dot .28mm CRT, the Universal 
VGA is the ultimate analog color monitor. 

In addition to the 14" VGA series, CTX offers a ML 
lineup including CGA, EGA, VGA and multiscanning 
monitors. For more information and the distributor 
nearest you, please call CTX International at 
714*595-6146 or in the East CTX South at 
404-729-8909. 

CTX INTERNATIONAL, INC. 

161 Commerce Way 

Walnut, California 91789 

Phone (714) 595-6146, Fax (714) 595-6293 

CTX SOUTH, INC, 

6090-F Northbelt Parkway 

Norcross, Georgia 30071 

Phone [404] 729-8909, Fax (404) 729-8805 

CHUNTEX ELECTRONICS CO., LTD. (Factory) 
6F, No. 2, Alley 6, Lane 235, Pao Chiao Rd. 

Hsin Tien, 23115 Taipei Hsien, Taiwan, R.O.C. 

Phone 886-2-9175055, Fax BS6-2-9172736 
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2,168 

IBM PROGRAMS 
FREE 


■ In the BIX community we take care of people who use IBM PCs or their compatibles. For example, our IBM Exchange offers a 
growing list of programs which you can download for free. These 2,168 programs are the cream of the crop. All of them are tested 
In advance by BIX moderators so you know you’re getting top-quality, virus-free programs. Here are some of the most popular ones: 


BIX FILE NAME 

BIX CONFERENQ 

DESCRIPTION 

stars.zip 

microsoft 

Utility that turns your Windows desktop Into a view of deep space. Choose impulse or warp speed 

and launch several Windows utilities from a floating pop-up menu. 

e.arc 

ibm. utils 

Public-domain text editor, with source code. 

secrets2.arc 

ibm.dos 

Condensed and edited messages from the ibm.do&’secrets topic. Tricks and undocumented 

internals of MS/DOS. 

tetris2.zip 

microsoft 

KLOTZ, a Tetris’ clone for Microsoft Windows 3. 

2zip25.zip 

ibm.utils 

Converts a variety of archive formats (Including ARC, PAK, ZOO, LZH) to PKWare's 

ZIP format. 

w3icons.zip 

microsoft 

40 new icons for the Windows 3 Program Manager. 

firework, zip 

microsoft 

Fireworks display In a window, for Windows 3. 

monitor.arc 

ibm.os2 

Continuous display of CPU load for OSIl Presentation Manager. 

abort.exe 

ibm.utils 

TSR that aborts any program when you press Alt-C. 

dis386.zip 

ibm.utils 

Full-screen interactive machine language disassembler for 8086, 80286, 80386, NEC V20. 


Besides great free programs, the IBM Exchange offers dozens of informative and provocative conferences on OS/2, PC/DOS and 
MS/DOS operating systems, alternative 386 operating systems, utility software, communications programs, LANs and more. There’s 
even a “Repairshop” conference, and maybe as a last resort, an IBM clearing house. Beyond our IBM Exchange, we provide indus¬ 
try news and product information that’s essential to your performance as a microcomputer pro. All of these privileges are yours 
with a subscription to BIX. To find out more, call our special Customer Service number: 603-924-7681. 

El\ 









The Cream. 


The Crop. 



There are plenty of places to get information in this 
industry. Too many. But if you want the best quality 
information, there's only one that rises to the top: 
WTIWEEK. 

WiTEWEEK is a weekly newsletter from the same 
professionals who produce BYTE Magazine. Each 
week, the most important news and information 
from the previous week is presented in a readable 
and concise manner. BYHWEEK offers you what no 
other publication can: timely news on the rapidly- 
evolving computer industry as it happens with the 
interpretation and evaluation that only BYTE's 
experienced editorial staff can provide. 


Clip Coupoi] Here 

-§<-- 


Subscribe now and take advantage of a special 
subscription rate of $3?5 ($495 outside the US. and 
Canada). Your subscription to BYTEWEEfC also 
includes a free subscription to BIX, BYTE's exclusive 
on-line conferencing system. Don't miss this 
opportunity! 

For fastest service, call toll-free l*800-258-5485 [in 
N.H., call 603-924-9281j and charge to a major credit 
card or we'll bill you. 


BVTElWSr 



One Phoenix Mill Lane, Peterborough, NH 03458. 


BYTE WEEK offers a money back guaiantee if you are not completely satisfied. 


□ YES! Sign me up a$ a subscriber to the Crcam of the Crop, BYTIWEEK at the special subscription 
rate of $395 a year for 50 issues ($495 a year outside the US. and Canada). 

Name_ □ MasterCard □ VISA 

Title _ □ Check enclosed □ Bill me 

Company_ 

Mail Address _ Can! # _ 


City/State/Zip_ Exp._ 

Business Phone _ Signature 


WnWIMMKM 


One Phoenix Mill Lane 
Peterborough, NH 03458 
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You can mount the MUF- 
TOR on a wall, rack, or desk. 
The unit is fully interopera¬ 
ble with IBM Token Ring 
products and conforms to 
the IEEE 802.5 standard. 
Price: £695. 

Contact: Lightdata Fibre 
Optic Communications Ltd., 
The Q.E.D. Centre, Main 
Ave., Pontypridd, South 
Wales CF37 5YR, U.K.; 
telephone and fax, 44-443- 
841454. 

Cir^U 1359 

Ofi Inquiry Card. 


Multiple EDI 
Network Access 

T he Blue Lynx Super- 
Synch QS board, the 
new internal all-networks 
modem board from Techland 
Systems International, lets 
you communicate with the 


leading electronic data in¬ 
terchange networks, includ¬ 
ing Trade met. Edict, Edis- 
tart* BAGS, and IBM’s 
Information Exchange, 
from one card. The board in¬ 
corporates advanced levels 
of error correction and data 
compression, as well as the 
established V.26bis standard 
forU.K. networks. 

The modem board has a 
data transfer rate of 2400 bps 
with automatic dialing and 
answering, menu-driven mo¬ 
dem configuration, call 
monitoring with audible out¬ 
put, and a directory of host 
telephone numbers. It can 
emulate 2780/3780,3270, 
5250, and 3770 synchronous 
protocols and terminals, as 
well as the asynchronous 
Odette File Transfer 
Protocol. 

The Super Synch QS in¬ 
cludes the Quad standards of 
V.2I, V.22V.22bis, and 


V.23. In addition, the Super- 
Synch QS modem also in¬ 
corporates error protection 
using either MNP level 5 or 
V.42. Asynchronous data 
transfers are maximized 
using the latest CCITT 
V.42bis data-compression 
techniques. 

Price: £1595. 

Contact: Techland Systems 
International Ltd., Wye- 
bridge House, Cores End 
Rd., Bourne End, Bucking¬ 
hamshire SL8 5HH,U.K., 
44-628-810022; fax 44-6285- 
29116. 

Circla 1360 
on Inquiry Card. 


Virus Buster 3.5 

he new version of 
Virus Buster, Lepre¬ 
chaun Software’s generic 
virus removal program (see 
August 1990 What’s New 


International, page 64IS-26) 
can remove a computer 
virus without needing to 
know its particular signa¬ 
ture. This feature allows 
Virus Buster 3.5 to kill 
most new viruses and elimi¬ 
nates the need for frequent 
upgrades of the package. 

Virus Buster 3.5 includes 
detection and removal capa¬ 
bilities for more than 30 
new viruses; a full, indexed 
Help system; an enhanced 
user interface; mouse sup¬ 
port; and an Edit History 
function, which keeps track 
of user entries. The pack¬ 
age’s Path Pick Boxes are 
also now easier to use with 
Paging and Fast Find 
functions. 

The Doctor and Buster 
modules are now faster in the 
optional Fast Mode. Using 
intelligent file scanning. Fast 
Mode gives close to the 
same accuracy as Standard 



FONTS 

ON-THE-FLY 


NewFase™ for WordPerfect 



The Instant font generator for WP 5.0/5.1. 
Create high-quality fonts as you need them. 
Use 90% less storage than with BltStresm. 
Get camera-ready output on most lasers and 
dot-matrix printers. Comes with not 1 but 10 
scalable fonts. Special symbols, foreign 
characters, and more. Optional Greek, Cyril¬ 
lic, APL fonts. From $149. 

Circle 469 on Inquiry Card 

Vector™ TeX 


The most complete scientific typesetting 
system available today. Scalable fonts, font 
effects, T^X standard and powerful new 
features. Saves more than 80% of storage 
as compared to other T^X's. Supports all 
major printers. Leaves other T^X's in the 

dust. Only $299. 

Circle 470 on Inquiry Card 

Call today for the latest catalog. 

(718) 575-1816 

MlcroPreSS, Inc, 6830 Harrow street. Forest Hills, NY 11375 
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A MUST for Computers 


The Ideal Keyboard Cover! 


Protect your computer and eliminate downtime caused by liquid 
spills, contaminants, environmental hazards, etc. with ViZiFLEX 
SEELS - the only keyboard cover that' 


* Remains securely in-place 

during the operation of the 
keyboard and will not inter¬ 
fere with computer perform- 
ance in any way. 

* Is designed to ^form-fit'' to 

the exact contours of the key¬ 
board thus providing superior 


tactile sensitivity and feel for 
each individual key 

• consists of uitrafiexTM 
material, a transparent, 
flexible ''film*' which allows 
all keytops and keyboard 
"markings" to be clearly 
visible. 


Avallalile for over 500 different keyboards, VIZIFLEX SEELS can also be 
custom designed for any keyboard or similar application. 

Call, write or fax lor free brochure. Deder Inquiries Invited. 


M'l-l'l-l-l-l-l 
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16 East Lafayette Street, Hackensack, NJ 07601 
Tel. (201) 487-8080 > Fax: 487-6637 


In Canada, call: 1-800-668-6570 
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See US at: 


HANNOVER MESSE 

LDCeBirQI 

Welt-Centnjm Rurt^JnJnrmjiMin-Teltliiimmunlbation 


T 3 -a 0 MARCH 199 T 
Hall 5 | booth; DOS 



Core Pacific 
Electronics 


Cort Pacific Efectronics Co., Ltd. 

9f, tOB4 Min Chuan Hd., Hsifitjen, 

Taipei, Taiwan, R.OX- 

Tel H021 e 16-0046 Fax: j021 9 V 4 4960 

Facfory: 

2-f, Science f^cad t, Saence-Sased 
Industrial Pari?, Haincfiu, Taiwan, fl.O-G, 

TbI; [0351 772187, 777367 
Fax: (03Bi 7762Q8 

Cora Pacific USA, Jrc. 

197 Mdstsr Ava., Sranchburg, NJ 
06876, U,S.A. 

Tel: 12011 704^0383 Fax: f20li 704-B3B7 




a-rr^ A? 

4A€t£) d£ /^etAe^ 

M 0 

€li£6^4&^ ^ 

€€i »«<w/ 

<S 

r.^ 



Ortho, Core Pacific and Cora Pacific Eisclronics are registarBcJ trademarks of Core Pacific Eleclronics Ca, Ltd. VGA is a regisiered trademark of the [nternational Business Machine Corpt 
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Mode, but the Doctor is 
twice as fast and the Buster is 
five to 10 times faster. 

Version 3,5 is easier to 
configure and customize to 
your requirements. It auto¬ 
matically saves a configura¬ 
tion file and refers to it each 
time you run the program. 
The configuration file 
records all user options, in¬ 
cluding a reference noting 
whether the Help function 
was active. 

The Watchdog compo¬ 
nent has been rewritten with 
optional hot-key access, 
and you can unload it without 
having to reboot your com¬ 
puter. A new bonus utility 
program called VBCOPY 
replaces the normal DOS 
Copy and XCopy com¬ 
mands, but it also scans files 
for known viruses. The 
new version also offers 
Microsoft Windows 3.0 
compatibility. A new win¬ 


dows module communicates 
with Watchdog to provide the 
same low-level security 
using the friendly Windows 
interface. 

Price: $A 199 for the sin¬ 
gle-user version. 

Contact: Leprechaun Soft¬ 
ware, P.0, Box 134, 
Lutwyche, Queensland, 
Australia 4030, 61-7-252- 
4037; fax 61-7-252-407 L 

Circle laei 
on Inquiry Card. 


PublisKYour 

Music 

epertoirehas added 
real-time entry onto the 
page, faster file loading, 
larger document size, and a 
new text and lyric imple¬ 
mentation to Music Publisher 
2.5, its music notation and 
publication system for the 


Macintosh, 

Music Publisher 2,5 has 
notation features such as note 
values up to 128th notes, 
automatic beaming, automat¬ 
ic proportional and custom 
note spacing, standard and 
complex time signatures, 
markings, transposition by 
key and diatonic or modal 
intervals, and automatic 
placement of ties, acciden¬ 
tals, bar indents, and all ac¬ 
cent markings. You also get 
part extraction, alignment of 
lyrics to notes, playback via 
the Mac's internal speaker, 
automatic beat note group¬ 
ings, automatic or manual 
stem direction, measure 
numbers with text options, 
and multiple dotted notes. 

The page-layout features 
include WYSIWYG display 
of music as a page, four on¬ 
screen and output note sizes, 
six popular music systems 
and custom system design 


features, and five page 
views. You can set up to 20 
tabs per page with four 
alignment choices; justify 
staves, music systems, and 
text blocks vertically; and 
transfer files via PICT to 
other applications. 

MIDI features include 
playback and proofing of mu¬ 
sical scores, 16 channels, 

128 patches, MIDI input 
from a music keyboard via 
step-time entry, dynamics 
recognition during play¬ 
back, soloing and muting of 
Individual voices, and user- 
selectable channel mapping. 

The Music Publisher 2.5 
package includes the soft¬ 
ware, the Presto high-speed 
music entry keyboard, Presto 
cables, and Repertoire 
Music Font. The Presto key¬ 
board has eight function 
keys—for chords, small 
notes, rhythmic spaces, 
music symbols, and grace 



50KHz Standby UPS 


Our UPS is Ideal For Network workstation! 


SjCfeBlT 91 


Booth No: 
HALLE 5 D61 



The back-up time oJ UPS-500 is 110 minules (br 
1 sel of compfete AT-286 or 25 minules for 2 
sets. 

• Applicable for any brandy modd. personal 
computer, network, facsimifo machine, telex 
machine p leleiooiTtmunicahons or OA equipmenl 
system. 

• We Abo Offer AVRs ^labil^) 

• 400VA (8ks)J50VA (lO.Sks), 1200VA 

(ISks). 


IPS-300 

© TUV 
E12647 «»i'» 

• All-in-one PCB design 

• High eHiciency — 90% 

• Regulated square wave output 

• Peifermanoe fully compatible with Novell UPS 
monitor card 

• High frequency SOKHr MOSFfT operation, 

EUROPE. EAST EUROPE. AFRICA MIDDLE EAST SMALL QUANTITY ARE AVAILABLE DIRECTLY 
SUPPLY FROM OUR ROTTERDAM BONDED WAREHOUSE 


UP-fiAFE INDUSTRIAL CORPORATION 
3RD., FL,, NO, 39, LANE 1B3, 

CHUNG HSING RD,, HSI CHIH CHEN. 

TAIPEI HSIEN, TAIWAN, R.O.C. 

TEL; 886-2-6438522-5 FAX; 886-2-6438787 
HOLLAND OFFICE: 

RONHAARSTRAAT 58, 

AMERSFOORT, 381 SMC. HOLLAND 
Tel: 033-755253 Fax: 033-7SS175 
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Scottsdole 366 -SX 
Silver Fox II 
20 MHz VGA 

OOOSe-SX 20 Pfoceesor 

2 Megs HAM 

Meg S.25 ' Drive 
1.44 Meg 3S Drive 
e$ MB as MS RLL Drive 
16 Bit VGA Board with S12K 
14'1024 X 76a Color Monitor 
1 Parallel tr 2 Serial Ports 
101 Key Keyboard #1110 9 fin 

MSDOS3.3ar4.0. iP I^OL.UU 


Scottsdale 386 
Silver Fox II 
25 MHz VGR 


Scottsdale 386 
Silver Fox II 
33 MHz VGA 



30386-25 Processor 

4 Megs HAM 

1.2 Meg S.2S Drive 

1.44 Meg 8,3' Drive 

160 MB 16.5 MS ESDI Drive 

16 Bil VGA Board with 512K 

14 1024 X 76B Color Monitor 

1 Parallel 6 2 Serial Ports 

101 Key Keyboard 

MS DOS 3.3 or4.Q1 

25MHz Ceehe VGA 


52895.00 

S3226.00 


33 MNa 366 VGA 
30386'33 Processor 
64 K Cache 
4 Megs HAM 
1.2 Meg 3.5 ' Drive 
1.44 Meg 5.25 Drive 
150 MB 16S MS ESDI Drive 
16 Bll VGA Board with 512K 
14 1024 X 765 Color Monitor 
1 Parallel 6 2 Serial Ports 
101 Key Keyboard 
MS DOS 3.3 or 4.01 


53230.00 


Scottsdole 486 
Silver Fox II 
25 & 33 MHz VGA 


30646-25 Processor 

64K Cache Expandable lo 512K 

4 Mega Hann. 

1.2 Meg 5.25 Drive 
1.44 Meg 3.S" Drive 
203 MB 16 MS ESDI Hard Disk 
64 K Cache ESDI Conboiier Card 
16 Bit VGA Board wUh 512K Ram 
14 1024 t 768 Color Monitor 
1 Parallel, 2 Serial Ports 
101 Key Keyboard 
MSDOS4d1 . 


54115.00 


2 YEAR WARRANTY ON COMPUTERS 

30 DAY MOHEY BACK GUARANTEE 


AIR EXPRESS PARTS REPLACEMENT 
LIFETIME TOLL-FREE TECHNICAL SUPPORT 


■ ■■ 


SINCE 1980 # CUSTOMER & TECH SUPPORT 


MFVTH 

CO-PROCESSORS 

DT MiCm COTflOCESSORS 

III m 200 TIiCS USTE8 Xm INTEL 

IIT 315 SO TIMES F4STEF THAN lUTU. 

CVRIX MXTH CO^PROCESSanS 

Cyrix Cv-Pmctutri fn FuHy Md CompillWB 8 
Pmvdi Up Tt ID Tlw li)trsi$ad 

OwllW 

SOETUIRRE 

SCO" 

THE SANTA CRUZ OPERATION 


5C0UNiX 355 ..5167 

SEO XENIX ET.5542 

SCQ UEVELOPMEMT ..5542 

Wl 0455V ALL SOD MpDULED 
AM Hfiwin hIu kti DiuI. 

N NOV E L L 


g Scottsdale 
Systems, lot.Si 

WHEBEOUALITY 
Ma VALUE ARE UNITED 








r? ORDERS TOa FREE 


4^^ 


1 - 800 - 77 T-Z 369 - ” 

niHOUIRIES^S^:; 

• tSQ 2 | 966 - 86093 ^ 


t:i(eo2jsa6-9ffia:.;:; 

■ 'iini m kf Mil," airawf1&MMb«ril ^ 

^ 41 «N«a^ A7 wliHK Nil m 
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notes—and four octaves, 
read by Music Publisher as 
seven octaves. The package 
requires a Mac Plus, SE, II, 
SE/30, IIx, or Ilex with a 
hard disk drive, an Image- 
Writer or PostScript-com¬ 
patible printer, and I MB of 
RAM (2 MB or more great¬ 
ly enhances performance). 
Price: $A 495. 

Contact: Repertoire Pty. 
Ltd., 49A Stephens Terrace, 
St. Peters, South Australia 
5069, 61-8-363-2600; fax 61- 
8-363-2610. 

Circle 1362 
on Inquiry Card. 


Version 4 
of transIDRIS 

T he new version of 
transIDRIS has im¬ 
proved performance and re¬ 
sponse lime, wider host sup¬ 


port, additional utilities, 
and conformance to POSIX 
1003.1 standards. Version 
4.0 also provides fully pre¬ 
emptive context switching 
and includes a new release of 
the optimizing C and Pascal 
compilers, which are de¬ 
signed to help you achieve 
smaller and faster code. 

The additional utilities 
are make, bash, man, and 
kermit. Version 4.0 sup¬ 
ports variable-block-size file 
systems up to a maximum 
of 64K bytes per block. The 
front end of the new C com¬ 
piler is a single executable, 
which includes a global 
optimizer. 

Host support for trans¬ 
IDRIS 4.0 includes the 
Parsys SNIOOO supernode. 
Atari ATW, and numerous 
PC add-in boards such as 
the Inmos B004 and B008. 
For embedded applications, 
you can have the file systems 


in RAM, ROM, or SCSI 
devices. 

Price: £580 to £1980, de¬ 
pending on the number of 
transputers. 

Contact: Real Time Sys¬ 
tems Ltd., P.O. Box 70, Vi¬ 
king House, Nelson St., 
Douglas, Isle of Man, U.K., 
44-624-661500; fax 44- 
624-663453. 

Circle 1363 
on Inquiry Card. 

Direct Mail 
and Address 
Management 

I xDirect is a software 
package for list manage¬ 
ment, direct mail, and di¬ 
rect marketing. The package 
provides functions for stor¬ 
age of customer and prospect 
information, user-definable 
selections from the database. 


and management functions. 

The software lets you 
conveniently select informa¬ 
tion to produce effective 
mailings, while the response- 
registration features ensure 
effective follow-up and regis¬ 
tration. IxDirect has data- 
base-quality management 
functions such as double 
detection and matching, im¬ 
port/export, and production 
functions, including PTT 
mail-bundling. The soft¬ 
ware interfaces with pack¬ 
ages such as WordPerfect, 
WordStar, dBASE, Ergo- 
Word, and ASCII Hies and 
provides pull-down menus, 
context-sensitive on-line 
help, and Hayes-compatible 
modem support. 

IxDirect requires an IBM 
AT with DOS 3.3. The net¬ 
work version runs on a 
LAN (e.g., 3 Corn’s or No¬ 
vell’s). Both the software 
and manuals are in Dutch. 
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Build Your Network 
On A Solid Foundation 



ReadyLINK ... 

The First Step for Your PC Network. 


Without the right software, your 
computer network may seem like a 
house without its foundation. With 
ReadyLINK from Compex, your 
netwT)rk will be versatile, 
economical and easily expanded to 
NetWare. 

Industry Standard 
Interfece Cards 

ReadyLINK doesn’t need proprietary' 
interface cards that must be 
discarded when you want to 
upgrade to NetWare. ReadyLINK 
uses most standard interfrice cards 
that have a NetWare driver 
including the complete line of 
Compex ARCNET and Ethernet 
controllers. 


COMPEX 

COMPEX, Inc. 

4055 E. La Palma, Unit C, Anaheim, CA 92807 
Tel: (714)630*7302 • Fax; (7l4> 630*6521 
Telex: 40198'^ COMPEX USA 


Low^ Cost 

ReadyLINK s astounding S299 retail 
price is all the network software 
cost you need ever incur. There arc 
no software charges as wwkstations 
are added. And, with Compex 
interface hardware retailing as little 
as §99 per workstation, your total 
network will be highly economical. 
Software Compatibility^ 

Ready'LlNK uses the industry^ 
standard NETBIOS interface to 
insure maximum compatibility with 
applications programs including 
Microsoft’s Windows 3-0. 

So, when it’s time to create a 
computer network, build it on a 
solid foundation. Anyi:hing less 
might leave you on shaky^ ground. 


Trademarks: ARCnet, Datapoint Corp; NetWare, Novell, Inc, 

Grdo 419 on Inquiry Cord (RESELLERS: 420). 
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Price: 2250 Dutch guilders 
for the single-user version; 
4550 Dfl. for the LAN/ 
multiuser version. 

Contact: Ixonet Automati- 
seringBV, P.O. Box 240, 
1400 AE Bussum, The 
Netherlands, 31-2!59-38400; 
fax 31-2159-38304. 

Circle 1364 
on Inquiry Card* 

Personal 

Information 

Management 

M Di Systems says that 
its Tips system can re¬ 
place at least four filing 
cabinets, a photocopier, and 
an in-tray, as well as man¬ 
age your PC files, no matter 
what application software 
you are using. The system 
combines document imag¬ 
ing and file management to 


put all the information at 
your fingertips. 

Tips does two things. 

First, it manages and ar¬ 
chives your PC files, re¬ 
gardless of application soft¬ 
ware; second, it manages 
all paper-based informa¬ 
tion-handwritten, typed, 
printed, photocopied, or 
faxed—using document¬ 
imaging techniques. 

Tips PA is a personal in¬ 
formation management sys¬ 
tem that handles paper- 
based information as well as 
PC files and provides a use¬ 
ful set of facilities, including 
a Personal Organizer, Word 
Search, Text Editor, and 
Electronic Mail, You can 
compare the Tips system to a 
conventional office filing 
system where different cate¬ 
gories of information are 
grouped together in cabinets 
and subdivided into varying 
record types. You choose the 


number of cabinets, how 
they are named, and how 
they are subdivided into 
varying record types. The 
system can hold the con¬ 
tents of four filing cabinets or 
250,000 pages of text files 
on each optical disk. 

When you place a PC file 
or scanned document image 
in the cabinet, the system 
attaches a record card to the 
file. Record cards, like cab¬ 
inets and subdivisions, are 
customizable to suit your 
needs. You can search any 
field in the record card by 
keyword or by using the full 
set of text retrieval tools. 
When you want to view a 
file. Tips will automati¬ 
cally load the appropriate ap¬ 
plication program so you 
are able to view the file 
directly. 

You can assign up to five 
application programs to each 
cabinet, allowing you to use 


one or more additional tool 
packages, such as PC Tools 
or Magellan, as well as the 
application. The system can 
handle DOS files with or 
without graphical user in¬ 
terfaces such as Microsoft 
Windows or GEM. 

Tips gives you two op¬ 
tions when you are storing 
files. You can direct files 
either to a transient area or to 
a full archive area on an 
optical disk. Transient files 
can have an alarm date and 
tickler message attached, al¬ 
lowing the system automati¬ 
cally to alert you when the 
time comes to activate a 
file, thus eliminating the 
need for an in-tray on your 
desk. 

The system comes in two 
versions: Tips PA, which is 
based on an i486 PC with 
5.3 MB of RAM, and Tips 
Junior, which is based on a 
386SX PC with 23 MB of 


CYRILLIC 


CYRILLIC 

DOS 

CYRILLIC 


CYRILLIC 

UNIX & AIX 

CYRILLIC 


CYRILLIC 

Off the shelf for DOS, 

CYRILLIC 

SCO Xenix and 

CYRILLIC 

SCO UNIX. 

CYRILLIC 


CYRILLIC 


CYRILLIC 

Porting Service 

CYRILLIC 

Available 

CYRILLIC 


CYRILLIC 


■ International Management & Technology 

IMI 1 FRANCE s,a. 

134, Avenue des Arenes de Cimiez - 06000 NICE - FRANCE 

Tel.: (33).93,63.28.48. - FAX: (33).93.53.07.73 




3F. No. 3, Pfosperily Road I' 
ScbeiTce^based lr>dusthal Park 
Hstnchu, Taiwan. R.O.C. 

Tea: (035J 772176 
Fsk (03S) 772170 


• PAL, CQR. NTSC, RS-170, RS 330 

• For IBM PC 286J385 and cofTipatihl^ 

• Camera/scanner Input & VCR inpul/oulput 

■ 512x512 color resoluiion, 32K colors 

• 512x512 B&W resolution. 256 gray levals 

■ Free image editing software 

• Free development library with source code 

• Complete software solution for Desktop Presentation, 

Image Database. Medical, Advertising. Factory Inspection^ 
Tolecoinmunicaiion. etc. 

■ Sup[Jorts Ventura. Pagemaker, TIFF and Lotus 

• Targa-16 compatible board available (NTSC standard) 
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THE ONE STOP VOICE SHOP 





Why invest in the development of 
voice hardware and software when we have done it ? 

For you ! 

Lernouf & Hauspie Speech products is your best gua¬ 
rantee for multilingual voice processing application 
generators, voice input/outpyt toolkits and 
customized projects. 

Software integrators, computer manufacturers, 

VAR's, OEM's and large end-users such as banks, 

TV“stations, multi-national corporations worldwide 
have chosen our technology: 

* 25-100 commands speaker independent speech 
recognition. (Dutch, French, German, English, 

Spanish, etc,)(*} 

* High quality multilingual texMo-speech 
(Dutch, French, German, Far East languages, 

Spanish, English)(*) 

* 1000-5000 words phonetic engine speaker adap¬ 


tive neural network based. 

* Application specific software packages: 

- Audiofex (Phone Banking, Mail Ordering, In¬ 
formation lines, Job Phone,...} with touch-tone 
and/or speoker independent speech recognition. 

- Voice Mail. 

- Digilog®: digital call or radio communications 
logging system especially designed for customized 
applications for banks, brokers, police and 
intelligence services, air traffic control and 
dispatching centers. 

A complete range of stand alone voice I/O boards, 
plug-in voice I/O modules, on-board SW, 
application generator SW, packaged systems and 
special peripherals. 


SPEECHPRODUCTS 

Lernout & Hauspie Speech products n,v* Morlcetirig & Sales: 

Koning Albert 1 loan 64 - 1780 Wemmel - BELGIUM - Telephone: 32-2-460.33.97 
Telecopier: 32-2-460.01.72 - Voicemail: 32-2-460.00.18 - Demo : 32-2-460.38.34 

Lernout & Houspie Speech products II. S. A. 

800, West Cummings Park, Suite 3900, Wobum, MA 01801 - Telephone: (61 7 ) 932-4118, 9834 - Telecopier: (617) 932-9209 

Demo: 1-SOO-DIMO-LHS (3366-547) 
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RAM. Both systems come 
with a PC, an optical disk 
drive, one or two floppy 
disk drives, a hard disk drive, 
a scanner, and a Hewlett- 
Packard LaserJet Series 3 
printer. You can also install 
Tips modules on an existing 
PC. The company says that 
it is currently working on a 
version call^ Tips Elite 
that will contain high-capac- 
ily, magnetic WCSIM 
(write once, read many 
times), and CD-ROM 
drives and a high-speed scan¬ 
ning system with optical 
character recognition capable 
of scanning 20 pages per 
minute. 

Price: £11,830 for Tips PA; 
£9950 for Tips Junior. 
Contact: MDi Systems, 

Old Mill, East Linton, EH40 
3AE, U.K., 44-620-860- 
966; fax 44-620-860-57 L 
Circle 1365 
on Inquiry Card. 


Save Your 
Screen 

P yro! for the IBM PC is 
a screen-saving utility 
modeled on Pyro! for the 
Macintosh, The program pre¬ 
vents screen burn-in and 
provides a moving display 
when your computer is idle. 

The package comes with 
four modules: Fireworks and 
Bouncing Clock (the two 
original modules for Pyro! 
Mac) and Roving Picture 
and Message, two user-con¬ 
figurable modules. You can 
set Pyro! PC to pop up after a 
user-specified period of 
keyboard or mouse inactivity 
or through the use of a hot¬ 
key combination. As soon as 
you use your keyboard or 
mouse, Pyro! PC ends until 
the next idle period. The 
program also offers optional 
password protection: Once 


you have chosen to install a 
password, only entering 
that password will end the 
screen-saver display. 

Pyro! PC's memory-resi¬ 
dent driver takes up only 5K 
bytes of RAM. The pro¬ 
gram works in color on 
CGA, EGA, or VGA sys¬ 
tems and supports mono¬ 
chrome displays. 

Price: £34.95. 

Contact: Riva Ltd., 3 Bent¬ 
ley Industrial Centre, Bent¬ 
ley, Famham GUIO 5NJ, 
U,K., 44-42(L22666; fax44- 
420-23700. 

Circle 1366 
on Inquiry Card. 


Magnetic Tape 
Software 

T heMemorex-Telex MT 
Management Software 
for the IBM Japan PS/55 


supports MT Joan, return, 
and inventory management, 
with bar code input. The op¬ 
erating system is the IBM 
Japan OS/2 extended J1,1 
version. 

Price: 2.5 million yen. 
Contact: Memorex-Telex, 
Shimakura Kosan Building, 
3-15-9 Shibaura, Minato- 
ku, Tokyo 108, Japan, Sl-3- 
3457-0811; fax 81-3-3457- 
0388. 

Circle 1367 
on Inquiry Cord, 


Graphical 
Management for 
OSI Networks 

SIView 2.0, 7-Tech- 
nologies'^ graphical net¬ 
work management system 
for OSI-based networks, in¬ 
cludes modern supervision 
and monitoring principles 



SA-9600 

Stand-Alone RADIO MODEM 

Async/Sync RS-232 connection to 
virtually all types of computers 

406-470, 806-960MHz Frequencies 
Encryption capable 

Up to 15-mile range; 
hundreds of miles with 
repeaters/amplifiers 

Full or Half Duplex 



WIRELESS 

DATA COMMUNICATIONS 
for 

Mini and Mainframe Computers 

□ Transparent radio link - 

no software modifications 

□ Voice option 

□ FCC CERTIFIED 450-47flMH* 


35 Orville Drive, Bohemia, NY, USA 11716 


NSgENJKTK 



PC* 


||r!iiplug-in board 
'||S avaiiabie i;';,;® 


TEL (01) 516-589-6800 • FAX (01) 514-588-6858 


90tS-76 BYTE- MARCH 1991 


Cir«l« 466 on Inquiry Card (RESELLERS: 467). 
































If you write programs for a living, get to know 
The Clarion Professional Developer® 2.1. 

It can cut applications development time by 50% or 
more without compromising your design. It’s so fast 
and easy, you can complete prototypes while yotm 
clients watch. 

Professional Developer 2.1 can interface to routines 
from C and Assembler. It allows import and export of 
dBASE, BASIC and DIF files. Its application generator 
produces commented source code which can be easily 
adapted with its utilities to allow you to generate .EXEs. 
Network support is included at no extra cost. There are 
no run-time licenses or fees. And now Version 2.1 
includes Report Writer, which allows you to easily 
and intuitively create ad hoc reports and queries (from 
Clarion files, non-Clarion files 
or any ojmbination). 

Professional Developer is an 
immensely powerful, easy-to-use 
DBMS application developer. We 
didn’t say it : The PC WEEK 
poll of corporate satisfaction 
said it. We came out head and 
shoulders above the 15 other 
programmable databases. No 
one else came even close. 

In this business where 
time is money, let Professional 
Developer help you generate 
more money for your time. 

Below is a partial list of our 
world-wide network of dealers. 

For the one nearest you, call: 

(U.S.A.) 800-354-5444 (Canada) 305-785-4555 
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Here's whai American corporations 
in a PC Week survey thought of the 
power and ease of use of Profes- 
sional Developer vs. competitors. 
Any questions? 


“I Get P^d to Write Prc^rams. 
Airi Now I’m Writing Them 
Twice As Fast.” 


CLARIONSOFTWARE” 

150 East Sample Road, Pompano Beach, FL 33064 


Clarion Software Products run on any IBM PC, PS/2, or true compatible with 512K of memory and a hard disk. Clarion Professional Developer, is a registered 
trademark and Clarion Software is a trademark of Clarion Software, Copyright 1969 Clarion ^ftware. dBASE is a rqjistered trademark of Ashton Tate, 


AUSTFIALIA 

BflAZIL 

FINLAND 

GERMANY 

NORWAY/SW£I>ENA}ENMAnK 

SOUTHERN AFRICA 

Digital Solutbos 

Teklamatfk 

Super Systems Uf 

STF Softwvara 

ATM Corporalbn 

Chariot Software (PTY) Lid. 

Margate 

Ibirapu^ra 

Espoo 

West Germamy 

Skjoldtun, Norway 

Steenburg 

PHONE: 6W^SB3^1851 

PHONE: 55-01P531-03S6 

PHONE: 35S4)-509-1048 

PHONE: 49-8031-17631 

PHONE: 47-5-137-285 

PHONE: 27-21-728-705 

RAX: 61-07-283^1217 

FAX: 55^111-542-7751 

FAX: 358-^532-046 

FAX: 49-8031-31543 

FAX: 47-5-137-260 

FAX: 27-21-726-702 

BENELUX 

ENGLAND (UK) 

FRANCE 

NEW ZEALAND 

SINGAPORE 


Advantage Software SV 

Dark Star Infonratiion Systems 

Bionix 

ANZTECH Company Lid, 

Asiasoft Distribution 


The Netherlands 

Essex 

Boulogne 

Otahuhu, Auckland 

Singapore 


PHONE: 31-20-ZB4e-S8 

PHONE: 44-206-578-224 

PHONE; 33-1-46-05-74-89 

PHONE: 64-9-276-6715 

PHONE: 65-338-3866 


RAX: 81-20-22-80-61 

FAX: 44-206-578-504 

FAX: 33-1^05-01-77 

FAX: 64-9-276-3433 

F^: 6S-338-B303 
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with windows, icons, dia- 
logueSj and mouse support. 
The system is an open, 
flexible, multivendor system 
based on advanced tech¬ 
niques in the fields of object- 
based user interfaces, stan¬ 
dard database systems, and 
data communications, ac¬ 
cording to the company. 

The functions of version 
2.0 are configuration man¬ 
agement, security manage¬ 
ment, inventory manage¬ 
ment, fault management, 
performance management, 
and boot serving. The OSI- 
View administration applica¬ 
tion, called OSIAdm, lets 
you model the real network 
using maps, diagrams, 
icons, and devices. To facili¬ 
tate the reconfigurations of 
complex networks, OSIView 
includes a flexible defini¬ 
tion tool with a high-level 
copy function, a moving/ 
scaling facility, and built-in 


system intelligence. 

The OSIView supervi¬ 
sion application, called OSI- 
Sup, offers on-line monitor¬ 
ing of the network and uses 
the graphical model de¬ 
fined as a presentation plat¬ 
form* All system facilities 
are based on data collected 
from the network devices 
(the agents) as events or as 
results of polling, OSIView 
classifies all data corre¬ 
sponding to the OSI layer to 
which they belong before pre¬ 
senting them to the opera¬ 
tor, In addition, you can pick 
out interesting data groups 
(called classes in the proper 
OSIView term). 

OSIView supports auto¬ 
matic alarm monitoring in 
the form of still alive, ex¬ 
ceeding of limits, and status 
changing. To indicate 
alarm status, OSIView uses 
blinking icons, changing 
colors, sounds, registration in 


a central database, and vi¬ 
sualization on more levels. 

The graphical model lets 
the operator see or hear an 
alarm and immediately de¬ 
cide the importance of it, re¬ 
sulting in considerably re¬ 
duced down periods of the 
network* Using data tables, 
you can check the status of 
the devices at any time by 
retrieving instantaneous 
values* OSIView can pre¬ 
sent values as numeric and 
alphanumeric. Curves, 
which help you survey and 
seek trends on critical de¬ 
vices, offer instantaneous 
presentation of values and 
historical data from the last 
48 hours. 

As a Supplement to the 
on-line monitoring, OSIView 
contains a performance ap¬ 
plication, called OSIPer, 
with batch-oriented tools 
for data collection and data 
logging* The data collec¬ 


tion runs constantly and has 
been designed to minimize 
the loading of the network. 
OSIPer logs data on a stan¬ 
dard database format, which 
you can access from exter¬ 
nal applications. 

OSIPer contains tools for 
defining the logging strategy 
and facilities for retrieving 
data and generating reports. 
You can present data re¬ 
trieved in standard reports 
over different periods of 
time, in manually defined re¬ 
ports, in curves, or in 
tables. You can represent all 
kinds of reports on screen, 
print them, or store them in a 
file* 

You can use OSIView on 
small LANs (of a few hun¬ 
dred devices) and on large 
wide-area networks. The sin¬ 
gle-user system integrates 
all applications on one 386- 
based PC. Even though you 
operate on only one applica- 



SOFTWARE 
SECURITY 
MODULE 

An easy to use 
hardware/software 
combination for securing 
data/programs. 


our security modules 
can be used simply as 
'Dongles' through to 
advahced ehcryption - 
decryption systems. 




* For IBM PC family (and compatibles) 

* Variants for other systems 

* Advanced construction - rugged and compact 

* Proven throughout the world 

* Transparent operation-user friendly 

* Driver software supplied for variety of applications 



Control Telemetry of London 
11 Canfield Place, London NW6 3BT 
Tel; 01-328 1155 Fax: -l■441 328 9149 


f 

c 


2,I6S 

IBM PROGRAMS 
FREE* 


■ Here in the BIX community, you can download your choice 
of 2,168 programs developed for IBM PQ and their compatibles. 
You can attend dozens of informative and provocative con¬ 
ferences, coo. All this and more is yours in the JBH Exchange, 
with your subscription to BIX. Call our special Customer Service 
number for more information: 603-9147681. 

BIX 
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Laptop to LAN 

Have you wondered how you are going to 
connect your laptop or notebook computer to a 
network? 

Now there is only one choice: D-Link*s Pocket 
LAN Adapter This external, parallel port 
connection eliminates all the problems of the 
internal adapters. A hassle^firee solution that 
eliminates complex configuration of jumpers 
and DIP switches. 

Our unique design offers industry leading 
performance, an automatic 90 - 264 volt AC 
selector for international travel, a rugged case 
and a commitment to excellence. 

Call us today and find out how the D-Linlc 
Ethernet Pocket LAN Adapter can give you 
immediate connection to Novel NetWare * 

TCP/IP, LANsmart and other systems. It’s by 
far the easiest, fastest and least expensive path 
to the ultimate network connection. 

Don’t Leave Your Office Without It. 



Cirda 431 on Inquiry Card 



D-Link 

Head Office 


W3Ct HANNOVER FAIR 

Mkicn 13-2 0 , 1901 

Hall 12EG, Stand B23 


with One Simple Plug 



D'Link 



D-Link Systems. Inc. 
5 Musick 
Irvine. CA 92718 
TEU (714) 455-1688 
FAX: f7im 455-2521 


DTink (U.K.) Ltd. 
West Germany 91 
France 086-91441 
Italy 0733-224012. 
Soain 03-451343 


081-2091300 

32-3639 


Denmark 074-823344 
Greece 01-3245416 
fceiend 01-84779 
Portuga! 02-9489900 

w it? Pfl gnH On mill 


Belgium 03-4303797 
Sweden 040-164180 
Finland 0-4582211 
Ireland 01-688566 
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tion at a time, you do not 
lose data because the remain¬ 
ing applications run as 
background tasks. 

On large networks, the 
company recommends a 
multiuser system that is a 
distributed solution with up 
to 32 workstations grouped 
around one or more data 
servers* The data servers 
take care of the communica¬ 
tion with the network de¬ 
vice and correlate all data re¬ 
quests so that the network is 
loaded as little as possible. 
The three applications, 
OSlAdm, OSIPer, and OSI- 
Sup run on graphical work¬ 
stations, which you can arbi¬ 
trarily place on the 
network. 

Price: 50,000 to 818,200 
Danish kroner. 

Contact: 7-Technologies 
A/S, Kobmagergade 26E, 
P.O. Box 81, 1003 Copen¬ 
hagen DK, Denmark, 45-33- 
32-55-77; fax 45-33-93- 
00-83* 

Circle 136 a 
on Inquiry Card. 


Matsushita’s 
32-Bit Laptop 
with Two CPUs 

M atsushita Electric In- 
dustriaPs Panacom 
M7000L Operate 32-bit 
laptop has two microproces¬ 
sors: a 20-MHz 386 and a 
28-MHz MNi617X, which 
support simultaneous pro¬ 
cessing of one DOS job and 
two CAS OS (Matsushita's 
operating system) jobs. The 
standard main memory is 1 
MB to 13 MB, and the laptop 
comes with a paper-white 
LCD screen with a resolution 
of 640 by 480 pixels (640 
by 400 in DOS) in 16 ^ay 
tones. Overall dimensions 
are 340 by 398 by 105 mm, 
and it weighs 8 kg. 

Price: 808,000 yen for the 
HE type with a 40-MB hard 
disk drive; 958,000 yen for 
the HF type with an 85-MB 


hard disk drive. Both 
models include CAS HR OS 
1 . 0 . 

Contact; Matsushita Elec¬ 
tric Industrial, 1006 Oaza 
Kadoma, Kadoma, Osaka 
571, Japan, 81-6-908-4608; 
fax 8L6-908-1452. 
Cird9ia69 
on Inquiry Card. 

Boost the 
Performance of 
Applications 

T he Ace Expert family 
of Compilers for C, Pas¬ 
cal, FORTRAN-77, Mod- 
uia-2, and COBOL offers 
uniform user interfaces and 
maximum flexibility through 
switch-selectable features. 
You can link together code 
compiled from different 
programming languages. 

Each compiler consists of 
a programming-language- 
specific front end, which 
translates the program source 
code into a machine-inde¬ 
pendent intermediate source 
code; a global optimizer 
operating on the intermediate 
code; and a target-specific 
back end with a target opti¬ 
mizer, assembler, and link 
editor for code selection, re¬ 
scheduling, and target-spe¬ 
cific optimizations. The 
compilers also offer func¬ 
tions such as extra type 
checking, debugging, pro¬ 
filing, shared libraries, and 
other cross-development 
link-editor functions. 

The Global Optimizer 
provides execution-frequency 
analysis based on Markov 
theory and handies volatile 
and device registers, asyn¬ 
chronous control flow, com¬ 
puted gotos, common sub- 
expiession elimination, 
constant and copy propaga¬ 
tion, constant folding, 
strength reduction, and reg¬ 
ister coloring and allocation. 


Target architectures 
(back ends) include 
68000/010, 68020/030, and 
68040 code selection; 
68881/882 instructions in¬ 
line; an assembly optimizer; 
efficient allocation of data, 
address, and floating-point 
registers; branch optimiza¬ 
tion in assembly language; 
support for floating-point 
software; common-object file 
format link-editor support 
for shared libraries and seg¬ 
ment relocation; debugging 
at source and machine level; 
and full integration with the 
VMEexec environment with 
the XRAY68K debugger. 
Price: 1000 to 1500 ECU 
each for the front ends; 1000 
ECU each for the code 
generators. 

Contact: Ace Associated 
Computer Experts bv, Van 
Eeghenstraat 100,1071 GL 
Amsterdam, The Nether¬ 
lands, 31-20-6646416; fax 
31-20-750389. 

Circle 1370 
on Inquiry Card. 


A Mathematical 
Assistant 

D erive2,0takes the 

drudgery out of mathe¬ 
matics. The mathematical 
expert system from Soft 
Warehouse Europe per¬ 
forms true algebraic opera¬ 
tions, simplifies expres¬ 
sions, differentiates and 
integrate s symbol ical 1 y, 
solves equations, and manip¬ 
ulates matrices. It also can 
perform numerical computa¬ 
tions like a pocket calcula¬ 
tor and plot two-dimensional 
and 3-D graphs. 

The menu-driven inter¬ 
face lets you highlight and 
extract subexpressions; re¬ 
arrange or remove expres¬ 
sions; save and load expres¬ 
sions in files; generate 
FORTRAN, Pascal, and 
BASIC files; print expres¬ 
sions to a printer or a file; 
display the status of system- 


control variables; and exe¬ 
cute DOS commands from 
within Derive. You also get 
split and overlay algebra and 
plot windows, 2-D mathe¬ 
matical display of formulas , 
and on-line help. 

Arithmetic functions in¬ 
clude exact arithmetic to 
thousands of digits; approx¬ 
imate arithmetic to desired 
accuracy; percent, expo¬ 
nentiation, and factorial op¬ 
erators; rational, decimal, 
and scientific notation; ad¬ 
justable input and output ra¬ 
dix bases; integer factoring; 
complex and infinite arith¬ 
metic; flexible branch selec¬ 
tion for fractional powers; 
English and metric unit con¬ 
version; and fundamental 
physical constraints. 

Derive's algebra func¬ 
tions let you use Greek and 
Latin (English) variable 
names; expand or factor 
polynomials and rational 
functions to some or all vari¬ 
ables; place expressions 
over a common denominator; 
reduce complex formulas to 
rectangular form; define 
mathematical functions; as¬ 
sign values to variables; de¬ 
clare domains of variables; 
substitute values for variables 
and subexpressions; solve 
equations numerically to de¬ 
sired precision; solve equa¬ 
tions and inequalities alge¬ 
braically; and solve systems 
of linear equations and indi¬ 
vidual quadratic, cubic, and 
quartic equations exactly. 

Calculus functions in¬ 
clude finite and infinite sym¬ 
bolic limits, first- and nth- 
order partial derivatives, 
Taylor and Fourier series 
approximations, closed-form 
antiderivatives and definite 
i ntegra 1 s, approx i mate nu- 
merical integration, closed- 
form finite and infinite sums 
and products, Laplace 
transforms, and functions for 
solving first- and second- 
order ordinary differential 
equations. 
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TAKE A GOOD LOOK AT A WINNER 








Auszeichnung 

fur gutes Design ^ 

Award for 

good industrial design H 




Aurora XT8088 
Notebook 


Aurora 33 MH 
CPU M/B 


Aurora Tectinology Corp- 
Taipei/Taiwan R-O-C. 

Computer 80286 

Design 

Aurora Technology 


386-33JV^z 

Aurora 316 (386SX) Sysijem 

PC System FCC Class B Approved 

Selected by an internationat jury at the recent CeBii fair, Aurora wins the 
award for good industrial design! 

A pioneer in the field of advanced data processirig devices, Aurora presents 
its range of fully compatible state-of-the-art products: 

286-12/386SX, 386-20/25/33MHz and 486-25/33 systems; Notebook; PC's with 
LCD displays and CGA modes; multiscanH VGA, S514A color 
monitors and excellent graphics cards with a resolution of 1024 x 768, 

256 colors. 

Let Aurora share its glory with you; come and be a partnerl 


Ausgewahll von einer 
internaiionalen Fachjury 
.1., Designausstellung 
zu den Hannover-Messen 
CeBIT und Indystrie. 

Selected by an international jury 
for the if-exhibition during the 
Hannover Pair CeBIT and industry. 


Aurora 486- 
25/33 M/B 
Epsa 488-25 


Hannover im Marz 19 
DerVorstand 


1-,, jLL- 




HALL:5 
Booth No: 
Booth TeJ:89 


Aurora NB~12 
AT Notebook 






Industrie 

Forum 

Design 

Hannover 


HANNOVER HESSE 

LDCeBIT '91 

MAglll iQUhi T^-UCBSPt^hiiah,--, 

13-26 march 1991 


OEM & DISTRIBUTORS WELCOME 



Asi* Dkst»lbutiOr 
Wealaoft Cofnputer Services 
\ f^ochor Cenel Road. 

M 0^-14 Sim Lim Squara, 
Singaporn 0718. 

Tel: 3371414. Fail: 3307131. 


JPM Computer Supply? Cotp. P.T. RHINNEKA STAWIKA DATA PROSES 
Rm. 304/307. Marina SIdg., Jatan pefintlfi Kemerdekaan 

202 Vito Cruz Exi.. Kwnpldks Perlokoan Pulomes 

Makati, metro Mafilla, PhHippKies. Block VII/6-VII/e-VV15. 

Tak 900634/871721. Jakarta Timi,ir. Tel: 4893035. 4895964. 

Fax; 871721. Giodpk Jaya Lt 3 Slack C25 26. 

TbI: 6290664. Fax: 6399091. 



AURORA MECHATRONICS CORP. 

COMPUTER DIVISION 

NO. 151, SEC. 1. NAN KAN RD.. TAOYUAN. TAIWAN, R.O.C. 
TEL: + 686-3-3224 216-9 + 886-3-322-2601 - 4 
FAX: +886-3-322-3576 +886-3-322^385 
TLX: 33168 AURORAMT 
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Derive’s 2-D plot func¬ 
tions let you plot one or more 
functions of a single vari¬ 
able in rectangular or polar 
coordinates, plot one or 
more parametric functions, 
and plot space curves and 
complex functions. You can 
zoom your plot scale in or 
out, set (he appropriate as¬ 
pect ratio for your screen, 
and select plot and axis 
colors* 

The 3-D plot functions 
let you plot two variables, 
create wire-frame perspec¬ 
tive plots with hidden-line re¬ 
moval, set eye position, and 
adjust the number of grid 
lines. Derive 2.0 also offers 
vector and matrix functions; 
programming functions; 
and exponential, logarith¬ 
mic, trigonometric, inverse 
trigonometric, hyperbolic, 
inverse hyperbolic, piece- 
wise continuous, complex 
variable, probability, statis¬ 
tical, finajicial, Bessel, hy¬ 
pergeometric, chi-square, 
and zeta functions. 

Derive 2.0 requires an 
IBM PC with 512K bytes of 
RAM, DOS 2.1, and one 
floppy disk drive. 

Price: 430 deutsche marks* 
Contact: Soft Warehouse 
Europe GmbH, Schloss Ha- 
genberg, A-4232 Hagen- 
berg, Austria, 43-7236-3297- 
81; fax 43-7236-3297-30* 

Circle 1371 
on Inquiry Card. 


A Headset 
Display 

T he Private Eye from 
Tomen Electronics is an 
ultraminiature display for 
the IBM PC that measures 89 
by 33 by 30 mm and weighs 
64 grams. The display sus¬ 
pends from a headband, 
and you position it in front of 
your left eye. The monitor 
has 280 LEDs and a rotating 
mirror, which forms a 720- 
by 280-pixel display. The 
unit is powered from the 


PC. It comes with a CGA- 
compatible interface board 
and a demo program* 

Price: 128,000 yen. 
Contact: Tomen Electron¬ 
ics, 2-1-1 Uchisaiwai-cho, 
Chiyoda-ku, Tokyo 100, 
Japan, 81-3-3506-36S3; fax 
81-3-3506-3499. 

Cirde1372 
on Inquiry Card. 


An Electronic 
2-D Drawing 
Board 

R oboCadet is an inte¬ 
grated drafting system 
designed to increase your 
productivity and drawing 
quality at every stage* It is, 
in effect, an electronic draw¬ 
ing board that offers com¬ 
prehensive two-dimensional 
drafting facilities for a wide 
range of general drawing, de¬ 
sign, and planning 
applications. 

The package is compat¬ 
ible with all RoboSystems 
professional CAD software, 
and it is expandable to the 
full RoboCAD.20 specifi¬ 
cation as and when you need 
it, including complete 
multiuser and networking ca¬ 
pabilities. like Robo¬ 
CAD.20 (see What's New In¬ 
ternational, July 1990, page 
64IS-40), RoboCadet is de¬ 
signed to provide a working 
environment that relates di¬ 
rectly to familiar drawing- 
board techniques for ease of 
use in the rapid production 
of drawings by drafters and 
designers. 

RoboCadet features a 
drawing-board environment, 
pull-down menus, compre¬ 
hensive drawing functions 
and constructions with 
automatic snap points. You 
have a choice of line styles 
and line weights; user-de¬ 
fined units, scale, paper 
size, layer, and color, all of 
which you can change at 


any time; WYSIWYG cre¬ 
ation and editing; multiple- 
screen drawing display; di¬ 
mensioning standards; an 
integrated Robo Visual Li¬ 
brary system; and a text 
editor that allows text input 
and manipulation without 
interrupting drawing. You 
can also cut and paste draw¬ 
ings among three pages si¬ 
multaneously for fast layout 
and modification. 

You can produce any¬ 
thing from original design 
sketches to finished work¬ 
ing and presentation draw¬ 
ings. All your work is saved 
as miniature pictures in the 
Graphic Library for rapid 
identification. You can mod¬ 
ify your drawings easily 
and produce a paper or draft¬ 
ing film original at any 
time. 

All drawing elements 
have rubberbanded cursors 
for easy previsualization 
and direction indication* You 
can automatically snap to 
endpoints, centers, intersec¬ 
tions, and tangent points, or 
position the cursor by length, 
radius, diameter, angle, 
and or polar coordinates. 

You can draw in any of 
10 line weights, eight styles, 
and 256 color codes and 
layers. Versatile technical 
drawing aids, angle traps, 
and grids ease complex con¬ 
structions. Fast zoom, pan, 
and redraw allow detailed 
work, and you can define 
up to 16 view windows and 
recall them at will* 

RoboCadeFs editing 
functions allow rapid 
changes and clean-up. You 
can file all drawings in the 
Graphic Library for easy 
selection and use them as in¬ 
serts in any other drawings 
at any size, rotation, x and y 
stretch, squash, skew, and 
mirror. The editing functions 
also let you enter text di¬ 
rectly or from your own text 
files* 

Flexible auto-dimension- 
ing is available to any stan¬ 


dards and units. Plot output 
automatically optimizes pen 
motion for per fect hard 
copy or best-resolution dot¬ 
matrix printouts. Finally, 
you can take drawings from 
or send them to other CAD 
systems and directly to Robo- 
Solid 3-D modelers* 
RoboCadet requires an 
IBM PC with 640K bytes of 
RAM, DOS 3.3, a graphics 
adapter, and a hard disk 
drive. The company recom¬ 
mends a math coprocessor 
and a mouse. 

Price: £295* 

Contact: Robocom Ltd*, 
River Park House, 225 High 
Rd., Wood Green, London 
N22 4HQ, U*K*,44-81-88I- 
IIH; fax44-8L88I-0771* 
Cirdu1373 
on Inquiry Card* 


Document Image 
Processing under 
Windows 3.0 

T he new version of the 
Developers' Toolkit sup¬ 
ports Microsoft Windows 
3.0 and contains enhanced 
features for developing 
more powerful imaging ap¬ 
plications* The Windows 
compatibility gives you ac¬ 
cess to 16 MB of extended 
memory (instead of 640K 
bytes), multitasking, and an 
enhanced clipboard for large 
amounts of data* 

The new toolkit includes 
Kofax Image Libraries, a set 
of document imaging func¬ 
tions that provide high-level, 
device-independent calls 
for scanning, compressing, 
retrieving, decompressing, 
displaying, manipulating, 
and printing document 
images. The toolkit handles 
multiple image-file formats 
(e.g*, CCITT Groups 3 and 
4, TIFF, and PCX) trans¬ 
parently. It also supports cus¬ 
tom file formats through 
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We're strong on Perfonnante 


HP lOOO Series E,F 


GFK749H-05 

512 KB board 

GFK749H-10 

1 MB board 

GFK749H-15 

1.5 MB board 

GFK749H-20 

2 MB board 

HP 1000 Series A 000,990 

GFK221X-ia 

1 MB board 

GFK221X-20 

2 MB board 

GFK221X~30 

3 MB board 

GFK221X-40 

4 MB board 

GFK221X-80 

8 MB board 

Hood-Connectors 

HP 1000 Series A 400,600,700 

GFK103X-05 

512 KB board 

GFK103X-10 

1 MB board 

GFK103X‘15 

1.5 MB board 

GFK103X-20 

2 MB board 

GFK103X-40 

4 MB board 

GFK103X-60 

6 MB board 

GFK103X-80 

8 MB board 

Hood'Connectors 

HP 3000 Series 37 and MICRO 3000XE 

GFK482R-40 

4 MB board 

GFK482R-0O 

8 MB board 

HP 3000 Series 39,4x,5x 

GFK478A-20 

2 MB board 

GFK478A-30 

3 MB board 

GFK478A-40 

4 MB board 

GFK478U-10 

1 MB upgrade 

GFK478U*20 

2 MB upgrade 

HP 3000 Series 6x, 7x 

GFK165A-40 

4 MB board 

GFK165A-80 

8 MB board 


HP 3<)0Q Series 925,935,949 

GFK101 OA-eO 8 MB ECC board 
GFK1037R-160 16 MB ECC board 
GFK1633R-320 32 M8 ECC board 
GFK101OU-80 8 MB upgrade 

HP 3000 Series 950,955,960, m 

GFK1104A-160 16 MB ECC board 


HP 9000 Series 200,310,320 


GFK257A-05 

GFK257A-10 

GFK257A-20 

GFK257A-40 

GFK257U-05 

GFK257U-20 

512 KB board 

1 MB board 

2 MB board 

4 MB board 

512 KB upgrade 

2 MB upgrade 

HP 9000 Series 318,330 

GFK258A-4{} 

GFK258A’&0 

GFK258AU-40 

4 MB daughterboard 
8 MB daughterboard 
4 MB upgrade 

HP 9000 Series 319 

GFK266A-40 

GFK266B-80 

GFK266U-40 

4 MB daughterboard 
8 MB daughterboard 
4 MB upgrade 

HP 9000 Series 332 

GFK269A-10 
GFK269B 40 
GFK269U-30 

1 MB daughterboard 
4 MB daughterboard 
4 MB daughterboard 
(IradeinlMB) 


10 years warranty 
Immediate Delivery 
An'ordable Prices 


HP 9fl00 Series 340 


GFK268A-40 

4 MB board 

HP 9000 Series 345,375,400 

GFK229A-40 

GFK229B-80 

GFK229C-160 

GFK229D-320 

GFK229AU-40 

GFK229CU-160 

4 MB ECC module 

8 MB ECC module 

16 MB ECC module 

32 MB ECC module 

4 MB upgrade 

16 MB upgrade 

HP 9000 Series 360 

GFK367A^40 

GFK267B-80 

GFK267C-120 

GFK267U-40 

GFK267U-80 

4 MB daughterboard 
8 MB daughterboard 
12 MB daughterboard 
4 MB upgrade 

8 MB upgrade 

HP 9000 Series 350,370 

GFK258B-40 

GFK25SC-120 

GFK258U-80 

4 MB daughterboard 
12 MB daughterboard 
8 MB upgrade 

HP 9000 Series 825,835,845 

GFK1010A-80 a MB ECC board 
GFK1037R'160 16 MB ECC board 
GFK1623R-320 32 MB ECC board 
GFK1O1OU-e0 8 MB upgrade 

HP 9000 Series 850,8SS, 870 

GFK1104AH60 

16 MB ECC board 

HP700/X 

GFK2320-10 

GFK2321-20 

GFK2322-40 

1 MB module 

2 MB modute 

4 MB modute 


GFK HAMBURG ■ GERMANY 
FrankenstraOe 29 ■ 2000 Harntturg 1 
Phone (40) 23 73 Ol-O 
Tele3E 116 22 72 Fax (40) 23 17 89 
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us€T-definabJc storage filters. 
Concurrent task manage¬ 
ment is also provided, fur¬ 
ther increasing total system 
throughput. The Windows 
3.0 Image Libraries elimi¬ 
nate the need for system-level 
programming and reduce 
the application development 
cycle, according to the 
company. 

Enhanced features in the 
new Kofax Image Processing 
Platform (KIPP) release 1.1 
include simultaneous scan 
and display for faster scan¬ 
ning throughput; display and 
print rotate; raw image sup¬ 
port for compatibility with 
other standard applications, 
such as Windows Paintbrush, 
Word for Windows, Page¬ 
Maker Designer, and Corel 
Draw; image stripping to 
provide random access to 
parts of an image; prim 
specifications capability, 
which lets you take advan¬ 
tage of all the features pro¬ 
vided by the printer; scan 
dithering for photographs; 
PCX filter for compatibility 
with Windows Paintbrush 
files and other standard 
paint programs; and TIFF 
support for fax files. 

KIPP 1.1 supports stan¬ 
dard scanner and printer pe¬ 
ripherals such as those 
from Bell and Howell, 

Canon, Fujitsu, Hewlett- 
Packard, and Ricoh. Printing 
of A3-size documents is 
also supported through a Ko¬ 
fax interface to the Canon 
LBP-20 and Fujitsu M3743 
printers. 

Price: £1020. 

Contact; Headway Com¬ 
puter Products, Headway 
House, Christy Estate, Ivy 
Rd., Aldershot, Hampshire 
GU12 4TX,y.K.,44-252- 
333575; fax 44-252-314445. 
Circle 1374 
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Sequential 
Conversion to 
Parallel Code 

E xpress is a set of util¬ 
ities and libraries that let 
you write old-fashioned se¬ 
quential code and then exe¬ 
cute programs in parallel. 

The package combines con¬ 
figuration management, 
automatic and semi-automat¬ 
ic decomposing tools, a 
source-level debugger, and a 
parallel performance moni¬ 
tor in an environment that 
lets you create, test, and de¬ 
bug parallel C and FOR¬ 
TRAN programs. 

The package includes an 
automatic parallelization 
tool, global data-operation 
utilities, parallel I/O and host 
operating system support in 
every processor, parallel 
graphics from every proces¬ 
sor, a parallel algorithmic 
monitor, transparent point- 
to-point communication, 
local and remote multitask¬ 
ing, load balancing, hetero¬ 
geneous systems capability, 
asynchronous debugging 
tools, a multiuser interface, 
and the capability to build 
systems with multiple 
hosts. 

Express uses the capabil¬ 
ities of the system host, rec¬ 
ognizing that it is funda¬ 
mentally different from the 
nodes of the parallel ma¬ 
chine. Most compilations are 
done on the system host; 
then programs are loaded 
into the parallel computer 
for execution. 

Under Express, the 
transputer network is re¬ 
garded as a processing re¬ 
source and can support more 
than one host. The package 
facilitates porting of existing 
applications to transputer 
networks—'you can split the 
application so that only 
computationally intensive 
routines run on the net¬ 
work—and provides a famil¬ 
iar environment for writing 
new applications for a paral¬ 


lel processor, automatic 
partitioning of data across 
the network, and graphics 
support. 

Express runs on a variety 
of parallel machines, even 
those with widely differing 
hardware topologies. You 
simply recompile the code 
and let it run. The package is 
also compatible with the 
Quintek 36-MB Fast9 trans¬ 
puter board, which runs 
nine processors in parallel 
on the IBM PC. 

Price: £950 for Express C; 
£675 for Express F. 

Contact! Quintek Ltd., 
Southfield House, 2 South- 
field Rd., Westbury-on- 
Trym, Bristol BS9 3BH, 
U.K., 44-272-628196; fax 
44-272-628717. 

Circle 1375 
on Inquiry Cord, 

Multitransputer 
Finite-Element 
Analysis 

P aradyne uses an IBM 
PC or workstation en¬ 
hanced with T800 trans¬ 
puters to perform transient 
dynamic analysis of com¬ 
plex structures and compo¬ 
nents. The finite-element- 
analysis program lets you 
simulate the behavior of 
structures subject to impact, 
blast, explosive loading, or 
shock behavior. The process¬ 
ing power of the transputers 
reduces execution times, and 
the more transputers you 
employ the faster Paradyne 
runs. You can also solve 
larger problems by increasing 
the memory available for 
each transputer. 

You can use Paradyne to 
predict the deformation and 
stress histories of a range of 
composite shell structures 
and three-dimensional ec¬ 
centric beams. The program 
lets you model nonlinear 
material behavior, including 


concrete cracking, and geo¬ 
metric deformations for com¬ 
plex problems. The in¬ 
cluded preprocessor defines 
the geometry, loading, and 
boundary conditions for the 
model. After analysis, the 
Paradyne postprocessor dis¬ 
plays the deformation and 
stress histories throughout 
the structure at a specific 
time or in animated form 
over the complete response 
period. 

The Paradyne Analysis 
Module lets you solve shells, 
3-D eccentric beams, and 
plane and axisymmetric 
solids. You can also mode! 
multilayered anisotropic 
composite shells, the crack¬ 
ing of concrete, and the be¬ 
havior of ice under impact. 

It also provides yield criteria 
for Tresca, Von Mises, 
Drucker-Prager, and Mohr- 
Coulomb materials with as¬ 
sociative and nonassocialive 
flow rules; modeling of 
limited tensile-strength 
spring elements; applying 
of point masses; modeling of 
geometric deformation al¬ 
lowing large displacements, 
rotations, and strains; iso¬ 
tropic and orthotropic mate¬ 
rial properties; loading op¬ 
tions; and defining of initial 
displacements, velocities, 
and stresses. The package in¬ 
cludes the Mooney-Rivlin 
model for rubber materials 
and lets you also consider 
elasto-viscoplastic material 
behavior. 

The preprocessing and 
postprocessing modules fa¬ 
cilitate data preparation and 
presentation of results. The 
preprocessor module allows 
a complete bottom-up defini¬ 
tion of a problem and, in 
particular, inputs the follow¬ 
ing data items; mesh geom¬ 
etry, nodal restraints, load¬ 
ing conditions, and material 
properties for constitutive 
models. At each stage of 
data preparation, it graphi¬ 
cally displays the data item 
you are inputting. 
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HyperMap® (s a hypermedia environment which allows 
to construct visual data bases. HyperMap* permits the 
integration of images, graphics, data bases and texts in 
a Single system. Alf of this is achieved with the highly 
popular PC environment and Micn>sofi® Windows, using 
a structure called flhyperstructurei:). Hyper Map® has 
unlimited appiications. Some examples are in Office 
automation, Industry, Tourism, Real-Estate agencies, 
Banks and Insurance companies. Education, Museums, etc, 
HyperMap® is an environment which has ail the 
necessary tools to create and query hyperstructures. 
HyperMap® permits acquisition of TIFF (enlarged 
version), PCX and BMP images and DXF or WMF 
graphics formats as well as editing of images and 


A product from: 

COGNIVISION 
RESEARCH S.A. 

Valertcia, 93, PraL 1a- 
0i029 Barcelona. Spain. 

Tefs.:+34(3) 3236322 - 3236365 
Fax: +34(3)451 22 62 
Telex: 52766 




graphics (including image composition). Moreover with 
HyperMap-' ‘s tools texts and data base files (dBASE 
111® compatible) can be created or imported from ASCII 
or dBASE 111'' format tiles. With HyperMap*, images, 
graphics, texts and data bases can be integrated in a 3D 
documentation structure through which the user can 
move to consult Information related with them. 
HyperMap* has a set of tools to query and Visualize 
images as well as to consult information within the 
hyperstructure through node or zone consulting or 
querying of the associated data base. HyperMap® also 
has tools for measuring distances, etc. in images and 
graphics, as well as for printing, restoring, etc., images 
and graphics. 
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The postprocessor mod¬ 
ule lets you display the results 
of the analysis, including 
the deformed shape of the 
structure at selected time 
intervals and stress contours 
at selected time intervals 
(either as a resultant or for 
each material layer). 

Paradyne requires a 386- 
based IBM PC with 4 MB of 
extended memory, 3 MB of 
free hard disk space, DOS 
4,1, a coprocessor, EGA, 
and a lO-transputer system 
with two T800-25 trans¬ 
puters with 4 MB of DRAM 
each and eight T800-25 
transputers with 1 MB of 
DRAM each. 

Price: £8500 for the hard¬ 
ware; £15,000 for the 
software. 

Contact: Rock field Soft¬ 
ware Ltd., The Innovation 
Centre, University College 
of Swansea, Singleton Park, 
Swansea SA2 8PP, West 
Glamorgan, U.K., 44-792- 
295551; fax 44-792- 
295532. 

Circle 1376 
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A Color CRT 
Adapter for the 
PC-286NOTE 

H achinohe Firmware 
Systems’ CRT Adapter 
provides color display for 
the PC-286NOTexecutive 
and NOTEF machines. You 
can connect NEC PC-9800 
or PC-286 analog RGB 
CRT displays with resolu¬ 
tions of 640 by 400 pixels 
and 16 colors from a palette 
of 4096 shades. The adapt¬ 
er fits into an expansion 
board slot. 

Price: 19,800 yen. 

Contact: Hachinohe Firm¬ 
ware Systems, Nakaya Build¬ 
ing 2F, Nishi 4-chome, 
Kita-Hachijou, Kita-ku, Sap¬ 
poro 060, Japan, 81-11- 
716-3815; fax 81-11-716- 
3816, 

Circle 1377 
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Menu 

Management 

Software 

T he latest version of Di¬ 
rect Access, an auto- 
installing menu-manage¬ 
ment program for the IBM 
PC, automatically reads 
your computer files and iden¬ 
tifies popular software pro¬ 
grams. It then installs these 
programs on a series of 
menus that you can modify 
as required. 

Direct Access features an 
intuitive screen display, six 
menu levels, mouse sup¬ 
port, usage tracking (activity 
analysis), virus detection, 
password protection by user 
name, screen blanking to 
prevent screen burn-in, and a 
customized sign-on logo 
feature. With Direct Access, 
you no longer need to worry 
about the intricacies of DOS, 
and the program’s custom 
applications facility lets you 
write and run up to 30 DOS 
commands as a menu selec¬ 
tion. Automatic menu 
building selects and then 
builds menus for the popu¬ 
lar programs that Direct Ac¬ 
cess finds during installa¬ 
tion. The graphical logo 
display capability lets you 
create your own screen with 
company or personalized 
logo. 

Direct Access is non¬ 
memory-resident, saving 
valuable RAM for applica¬ 
tions, and it lets you access 
backup print spooling and 
numerous operations with 
one keystroke. You can set 
up a standard user interface 
that lets you use any com¬ 
puter without knowing its 
configuration. Users will 
thus find it easy to move be¬ 
tween departments without 
having to learn a new com¬ 
puter interface. 

Direct Access lets you 
access DOS commands with 
a single keystroke and 


prompts operators to insert 
parameters where required. 
Two versions are available: a 
single-user version and a 
network version. The soft¬ 
ware comes in English, 
French, and German 
versions. 

Price: £99 for the single- 
user version; £245 for the 
network version. 

Contact: Riva Ltd., 3 Bent¬ 
ley Industrial Centre, Bent¬ 
ley, Farnham GUIO 5NJ, 
U.K., 44-420-22666; fax 44- 
420-23700, 

Circle 1378 
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Print Utilities 
for the Mac 

T he SuperLaserSpool 
and SuperSpool print 
utility packages are now 
available for the Macintosh. 
The packages let you print 
in the background while you 
use your Mac to work on 
another job. 

Both print utilities work 
by sending print Jobs to a 
spool file, which can be de- 
spooled in background mode. 
A desk accessory program 
lets you reorder, delete, and 
prioritize jobs in the print 
queue. 

SuperLaserSpool and Su¬ 
perSpool work with Image- 
Writer and ImageWriter LQ 
printers. SuperLaserSpool 
also works with Apple- 
brand laser printers and the 
Hewlett-Packard Desk- 
Writer printer. 

Price: £99 for SuperLaser¬ 
Spool; £69 for SuperSpool, 
Contact: Riva Ltd., 3 Bent¬ 
ley Industrial Centre, Bent¬ 
ley, Farnham GUIO 5NJ, 
U.K,, 44-420-22666; fax 44- 
420-23700. 

Circle 1379 
on Inquiry Card. 


Design Printed 
Circuit Boards 

R un Schematic Capture 
2.0 and Smash 1.3 have 
been combined into one 
package for Macintosh com¬ 
puters. Run Schematic Cap¬ 
ture is part of the Run Elec¬ 
tronic Design System (see 
What’s New International, 
March 1990, page E&W 
34), and Smash is a mixed¬ 
mode, multidegree elec¬ 
tronic simulator for designing 
printed circuit boards, ap¬ 
plication-specific ICs, and 
hybrids. 

Smash lets you describe 
each module of a circuit at 
three levels of refinement- 
behavioral, structural, and 
electrical—and thereby ver¬ 
ify your circuit at all stages 
of design. For example, you 
can simulate together a muU 
tiplier modeled behavioral- 
ly in a C-like language, a 
phase-locked loop modeled 
electrically, and a data path 
modeled structurally. This 
approach supports top-down 
and bottom-up design meth¬ 
odologies, which Run Sche¬ 
matic Capture also 
supports. 

You can stop simulation 
at any time. In addition, 
Smash lets you create mod¬ 
ules and interfaces with other 
tools and accepts netlists 
that you create with Run 
Schematic Capture in 
SPICE- or HILO-compatible 
formal. Smash includes a 
tool for simulation results 
analysis and creation of 
new curves. An Edit feature 
lets you insert results of the 
design into other Macintosh- 
based applications. 

Price: US$1750 for Run 
Schematic Capture 2.0; 
US$5500 for Smash 1.3. 
Contact: formula GmbH, 
Spittleriorgraben 47, 8500 
Niirnberg 80, Germany, 
49-9-11-28-66-00; fax 49-9- 
11-28-62-21. 

Circle 1380 
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MYODA 
LT5200 SERIES 

Rextbility of a Laptop with the true power and 
expandabttily of a high-performancd Desktop 
computer. MYODA has designed & built these 
machines with the needs of today's demanding 
users in mind Just look at our features 4 then 
compare them with other machines costing 
twice as much and you will see why we are the 
clear choice for professionaJ users. We offer true 
expandability with TWO FULL SDCTEEN BIT 
SLOTS, MEMORY IS EXPANDABLE TO 8MB 
ON THE BOARD. VGA SCREEN.EXTERNAL 
VGA MONITOR PORT, EXTERNAL FLOPPY 
DRIVE PORT. There 'e 
even a true 366 - 25 
running at 0 WAIT STATE 
available with 32 KB 
CACHE MEMORY, a 
they all come with a 
CONNER.40 MB HDD 
&a3.5/1.44MB FDD 
AMI or Award BIOS. 


FREE; 3 BUTTOM MOUSE 
WITH EVERY LT5200 ORDER 


, MYODA 

'lt.350o $1499 



Laptop Accassoriat 

• External 5.25/1 ^MB 
floppy drive 

a Expansion chaaie 2x8 bit, 
2x16 bit (For LT^SOO only) 

• Power Invetler 

• External battery pack with 
12V Inverter 

• Numeric keypad 

• Fax-modem card 

• 12V Inverter 


Here is your chance to pickup on the biggest 
bargain in Laptops anywhere. TheLT-3500 is 
packed with features* The 80286-12 MHz CPU 
runs at 0 watt state, ready to blaze hrough those 
tough applications. There is also a 40 MB fast 
HDD & an Internal 3*5 /1.44M8 diskette drive 

• Intel 80266 CPU 0 wail state 

• 6/12 MHz dock speed 

• EGA GAS plasma display 
•1 MB installed 4MB max 

• 3.5/1.44MB floppy drive 

• 40MB(28ms} hard drive 

• 2 serial/1 parallel/CHT port 

• Free carrying case 


Model 


Internal 

Slate 

Screen | 

Ifd 

HD 

EXT.FO 

Port 

Max 

Memory 

Price 

520OCD 

5200SX 

52QONV 

38S^ 

366BX't6 
286-IS 

2x16 Bit 

2x16 Bit 
2x16 BH 

VGA .GAS^ma 

VGA GASplaarm 
VGA GAS plasma 

3.6/1.44 

3.5/1.44 

13.61-44 

40MB iD^ 

40MB IDE 
4CMBI0E 

YES 

YES 

SMB 

SMB 

6MS 

•iSQVIf 

$2798 

$2299 


Vj/i 


MYODA 
MD3410 

*lnt9l 80266-12 |- 

microprocessor ^ ^ 

• Baby AT case 

• Up to 4 MS RAM 

• AMI BIOS 









12’ MONO 

14" MONO 


14" SVGA 

$539 

$579 

ites 

te69 





p 



MYODA 
iiqir MD5030 

• Intel 80386SX-16 Microprocessor 
e Baby AT case 
e Up to 8 MB RAM 
e Fully compatible: EMS, LIM 4.0, 
DOS, OS/2, UNIX, XENIX and 
NOVELL 




12- MONO 

14- MONO 

14’VGA 

14" SVGA 

$839 

$865 

$1169 

$1249 


Akl Units Include: 

jlfif \ MYODA 


• True Intel CPUs 

Xil/ MD7240 

• 1MB RAM 

• Intel 80386-25 


• 1 yeer wsiranty 

mbroprccessor 

'i 

• 161 enhanced 

• 64KB cache memory 

keyboard 

• 4MB RAM 


• 2 serial ,1 parallal, 

• Full size case 


& 1 gome port 

• AMI designed mother- 



• Quality deektop 
eaaaa& powers 
uppiiee 

• Dual FDD/HDD AT 
BUS conirolleta 


Installed Hard Drives: 
InsiallaDon wilti system 
purchase 

40 Meg. $249 

65 Meg. $339 

too Meg. $599 


Case Upgrades 
Mini tower, Mid tower 
and Large tower 
Cali for special pricing 


II 


•r 2 




board up to 16M6 RAM 

• AMI BIOS 

• Fully compatible: EMS. LIM 4.0 

DOS. OS/2. UNIX. XENIX and NOVEa 


12" MONO 

14- MONO 

14" VGA 

14" SVGA 

$1599 

$1629 ^ 

$1969 

$2049 



1 


MYODA 
MD7280 

• Intel 60386-33 microprocessor 

• 32KB cache memory 

• 4MB RAM 

• up to 16MB RAM 

• Fully compatible: EMS. LIM 4.0 
DOS. OS/2, UNIX. XENIX and 
NOVEa 

• CAa FOR PRICE 
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10S 3 snore Read, Napervl»e Wino/£ 60543 
Td; (708] 3m-5m Fax: (708] 36<?-6068 


Volume Buyers/OEMS please call George Lee at 

( 708 ) 369-5817 
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Spell-Check 
Your Legal 
Documents 

R iva offers a specialist 
spell-checking program 
for the legal profession that 
combines the word lists from 
Black's Law Dictionary and 
the Random House Concise 
Dictionary. 

Designed to work with 
WordPerfect, the Black's 
Law Dictionary program 
gives you two ictionaries in 
a single, instantly accessi¬ 
ble package. The Law Dictio¬ 
nary itself puts 16,000 cor¬ 
rectly spelled terms and 
phrases of American and 
English jurisprudence (both 
ancient and modern) and 
83,000 English words at your 
fingertips. 

The package lets you 
automatically look up a sin¬ 
gle word, check an entire 
screen, or verify a complete 
document. You can also add 
an unlimited number of new 
words (e.g., words used in 
particular specialties) to the 
dictionary as they occur. 

The Black's Law Dictio¬ 
nary program also checks 
capitalization and punctua¬ 
tion within terms and proper 
nouns and verifies Latin 
terms. You can also merge 
the dictionary with other 
specialist word lists, such as 
medical or foreign lan¬ 
guages, and remove obsolete 
words automatically. 

The program can auto¬ 
matically check a compre¬ 
hensive set of legal terms 
and phrases of American and 
English jurisprudence, in¬ 
cluding terms from Latin, 

Old English, and modern 
foreign languages, and from 
ancient, modern, commer¬ 
cial, and constitutional law. 
Also included are terms 
and phrases relating to civil 
and criminal procedure; 
taxes; finance and account¬ 
ing; federal law and restate¬ 
ments of the law; rules for 
civil, criminal, and appel¬ 


late courts; federal acts, 
agencies, departments, and 
officials; and proper names, 
ac ronym s, abbreviat ions, 
and shortened forms impor¬ 
tant to the legal profession. 

The Black's Law Dictio¬ 
nary package requires an 
IBM PC with 128K bytes of 
RAM and DOS 2.0. 

Price; £99. 

Contact: Riva Ltd., 3 Bent¬ 
ley Industrial Centre, Bent¬ 
ley, Farnham GUIO 5NJ, 
U.K., 44-420-22666; fax 44- 
420-23700. 

Circle 1381 
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Access IBM PCs 
from Your Psion 
Organiser 

W idget Software's 
FileMaker lets you 
create and maintain files 
for the Psion Organiser TI on 
an IBM PC. The program 
integrates with the Comms 
Link software for transfer¬ 
ring files between the Oi^gan- 
iser and the PC. It also lets 
you exchange data with 
dBASE and Lotus 1-2-3. 

FileMaker makes it eas¬ 
ier for you to update a data¬ 
base on a Psion Organiser 11 
and lets you edit data from 
the Organiser using the 
full-size keyboard and screen 
of the PC. FileMaker can 
also search, delete, and sort 
data from the Oiganiser IJ 
while it is on the PC. 

Price; £59.95. 

Contact; Widget Software 
Ltd., 121 London Rd., Kneb- 
worth, Hertfordshire SG3 
6EX, U.K., 44-438-815444; 
fax 44-438-812046. 

Circle 1382 
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A Universal 
Antivirus 
Security Product 

P C ImmuniseII is a 
universal antivirus se¬ 
curity product that S A 
Software says handles all 
breeds of viruses, current 
and future. Starting with a 
clean and healthy machine, 
the product can detect and 
flag modifications to the 
system as a result of a virus 
infection and help you con¬ 
tain the situation and identify 
the problem early. 

The product keeps track 
of changes to your system, 
detects changes to the sys¬ 
tem software and the operat¬ 
ing systems, detects amend¬ 
ments to your programs and 
data files, and detects the 
arrival of new files (includ¬ 
ing hidden ones). There are 
view and search facilities for 
amended and new files, the 
ability to delete amended and 
new files, facilities for han¬ 
dling multiple operating-sys¬ 
tem fingerprints, and three 
levels of detection. You get 
user-defined detection 
levels ranging from operat¬ 
ing-system checks to com¬ 
plete checksumming of all 
files, user-defined file¬ 
name extensions on all files, 
and options to select action 
on specific subdirectories. 

PC Immunise IT can pro¬ 
tect your hard and floppy 
disk drives, DOS system 
files, nonstandard DOS 
shells, and nonboot disks 
and partitions. You also get 
support for large DOS hard 
disk drive partitions; com¬ 
mand-line parameters; help 
screens; an option to exclude 
files from the system 
checks; and file viewing. 


searching, and deletion pro¬ 
tected by password . The 
company also offers a run¬ 
time license for use of PC 
Immunise 11 to protect soft¬ 
ware distributed on disks. 
Price; £39.95. 

Contact: S A Software, 28 
Denbigh Rd., London W13 
8NH,U.K.,44-81-998- 
2351; fax 44-81-998-7507. 
Circle 1383 
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Upgrade Your 
Compaq Deskpro 
and Systempro 

T he Ascend 2-MB Sin¬ 
gle Socket Memory 
Module for the Compaq 
Deskpro 386/33, Deskpro 
486/25, and Systempro 
computers provides a cost- 
effective memory upgrade 
alternative for those systems. 
The module is designed to 
provide the additional mem¬ 
ory needed to enhance 
high-performance machines 
for memory-intensive soft¬ 
ware such as OS/2, Microsoft 
Windows 3.0, Unix, and 
Xenix. 

The module uses a 32-bit 
data path to achieve maxi¬ 
mum performance, is pari¬ 
ty protected for added reli¬ 
ability, and attaches to 
existing memory boards for 
easy memory expansion. 
Memory can be increased in 
2-MB increments to up to 
16 MB of total memory in 
the Deskpro 386/33 and 
more than 16 MB of total 
memory in the Deskpro 
486/25 and Systempro. 

Price; £750. 

Contact; Micron Technol¬ 
ogy, Suite 17, Kinetic Cen¬ 
ter, Theobald St., Bore- 
hamwood, Hertfordshire 
WD6 4SE, U.K., 44-81- 
905-1255; fax 44-81-905- 
1126. 

Circle 1384 
on Inquiry Cord. 


ffyou would like your new product considered for publication in 
the international section of BYTE, send press releases to BYTE, 
Attention: Martha Hicks, One Phoenix Mill Lane, Peterbor¬ 
ough, NH 03458, U S. A ,, (603) 924-9281, fax (603) 924-2550; 
or Colin Barker, BYTE/McGraw-Hill, Wimbledon Bridge 
House, One Hart field Rd., Wimbledon, London SW19 3RU, 
U. K ., 44-81-543-1234, fax 44-81-540-3833. All press releases 
must contain price information, address, and telephone number. 
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Schnellmann 

Compuier T0€hno/ogies 



Your Advantage: 


Schnellmann offers you the advantage of Silicon Valley's 
latest product technologies direct to your dealer. 

Highest quality products tailored to your exacting needs. 
Supported by progressive technology and service. 



Benefits include: 

Q Data Security 
Q Memory 

O High Resolution Monitors 
and Graphics Cards 


O Communications 
O Mass Data Storage 
O Custom Peripherals and 
P.C.'s 


Buy From the Best... 

Schnellmann 

n European headquarters (Switzeriand): 

Schnellmann Interhandels AG, Churerstrasse 160a, CH-8808 Pf^ffikon 
Tel, 055 485161, Fax 055 482750 

Deutschland: 

BHHi Schnellmann Handels GmbH, Justus-von-Liebig-Str. 11, D-6057 Dietzenbach 
Tel. 06074 27091, Fax 06074 43991 

ftfj (j | |r""n U.S.A. (Silicon Valley): 

r.—I— I Schnellmann America Inc., 1460 Koll Circle, San Jose, CA 95112 
' ' I Tel. 408-441 6026, Fax 408-441 6029 

Circle 487 on Inquiry Card. 
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EVENTS 


INTERNATIONAL 


ARECDAO ’91 

T he Third Imernational 
Symposium on Com¬ 
puter-Aided Design in Ar^ 
chitecture and Civil Engi¬ 
neering will be held April 
10-12 in Barcelona, Spain, 
during Construmat-91, the 
International Construction 
Fair, The symposium will 
be held in conjunction with 
ARECSOFT ’91, an exhi¬ 
bition of software for the con¬ 
struction industry, and 
ARECVIDEO ^91, an exhi¬ 
bition of videos for con¬ 
struction, architecture, and 
civil engineering. 

Subjects of discussion 
will include integrated 
models of the design pro¬ 
cess, the simulation and syn¬ 
thesis of images based on 
available graphics systems, 
the solutions that AI may 
provide to the problems of 
CAD, graphics and geo¬ 


graphic information systems 
exchange, and the practical 
applications of CAD to 
architecture and civil 
engineering, 

ConlacI; Institut de Tecno- 
logia de la Construccio de 
Catalunya, Wellington 19- 
080IS Barcelona, Spain, 34- 
93-309-34-04; fax 34-93- 
300-48-52. 


MacWorld Expos 
1991 

F ollowing the response 
to last year’s MacWorld 
Expo/New Zealand, the 
1991 exhibition, scheduled 
for May 14-16, will be held 
at the new, larger Aotea 
Centre in Auckland. 

With its central Euro¬ 
pean location and convenient 
connections to major cities 
in Europe, Amsterdam has 


contributed to the success 
of MacWorld Expo/Amster¬ 
dam over the past two 
years. This year’s MacWorld 
Expo/Amsterdam will be 
held on May 15-17, at the 
RAI Exhibition and Con¬ 
gress Centre. 

The first MacWorld 
Expo in Germany, scheduled 
for June 3-6, at the AMK 
Berlin Exhibition grounds, 
will feature a conference 
program and exhibition. 

MacWorld Expo/Asia 
will be held at the World 
Trade Center in Singapore 
on July 4-7. 

More than 15,000 attend¬ 
ees are expected for Mac- 
Worid Expo/Australia, to 
be held on November 7-9 
in Darling Harbour in 
Sydney, 

MacWorld Expo/Austria 
will join the family of Mac- 
World Expos when it is held 
for the first time on Novem¬ 


ber 19-22 at the Wiener 
Messepalast in Vienna. 
Contact; Mitch Hall Asso¬ 
ciates, 260 Milton St., Ded¬ 
ham, MA 02026, U.S.A., 
617-361-2001; fax 617- 
361-3389, 


RIAO ’91 

I ntelligent Text and Image 
I Handling is the topic of 
RIAO ’91, a conference de¬ 
signed to present the state of 
the art in the storage, re¬ 
trieval, and diffusion of non- 
structured information 
found in text, image, and 
sound. The conference will 
take place at the Universitat 
Autonoma de Barcelona, 
Spain, from April 2-5. 

The conference will pre¬ 
sent recent scientific re¬ 
search and demonstrations 
of prototypes resulting from 
this research. 


Data Collection Module 

TDS909S Mmliifunctioii 
card and TDS9{J^/2 
control computer 
sitodwidi to form very 
Motill moduli? ftiT buildinii; 
into produciv. cripcciilly panable or rcnHMc oiiftv. A datu 
logger can run 12 mondif. on a small W hnitery. 



Roadidder veliKle sladslEisi 
Water nuinagemenr 
Mettoroksgicrtl ouisiiitfonji 
'Blaok-boic* salety recordei^i 
Medical recordiiig 
1'lckd machines 
On-,sirc rivdl enEineerlng 
Ear-code readers 
Recorded speech 


Noft-vqlatlk Mefniofy Sl Clock. Analog to Digital & 
Digital lo Attalog eotivcrters.. Pulse Pnocesiiiiig System, 
I.CD & keyboard Ititerfacefi. MutdlaNldng, Portii & 
A?fi«mblcf. 2 sicTial portK & 32 VO. Library of 
rrady-madc routines. TDSy0?2 
XI34,95. TDS9095 X164.9S {IQ 
(Hy> dropping areply with quantity. 



'rriangle DigilnJ SeFvi«:s Lid 
223 Lea Bridge Rd. London E lO 7NE 
Te] 081 -539 02 85 Fax 08^558 8110 


Circle 505 on Inquiry Card. 


EXPORT ONLY 

WHOLESALE & RETAIL 


* ONE SOURCE FOR 5,000 
COMPUTER PRODUCTS 

* LOW EXPORT PRICES 

* WORLDWIDE DELIVERY 
‘ 220 VOLTS/50MHZ 

CALL FOR CATALOG 

COMPEX International Inc. 
PO Box 1021, Cambridge, 
MA 02236 USA 

(617) 354-5045 • FAX (617) 864-9516 


Cirda 42 T dn Inquiry Card. 


NOVELL - UNIX ■ OS'2 

TAPE & DISK DRIVES 

jTsI PC* EDITOR S CHOICE 


*QA-15l)W/S¥TO$ ^ 

04*12001.2 GB DAT W/SYTOS + 
LAPTOP BACKUP PARALLEL 
PORTW/SVTOS + 

S 970,00 
$1995.00 

380 MB 

760 MS 

OPTICAL DRIVES 

$1245.00 

$1095.00 

K/LOlC 

40 MB IDE 

$ 240.00 

MYLEX 


MOTHER BOARDS 


3Com 


DEALERS WANTED 

—^ 

3EST * USA 


(408) 737-3900 • Fax: (408) 737-3910 


Circle 402 on Inquiry Card. 
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USE YOUR FAX TO 
FIND THE LOWEST 
COMPUTER PRICES 
IN THE WORLD 


When you know exactly 
what you want, the last thing 
in the world you need is a 
salesman. 

Once you've come to a 
thoughtful decision on com¬ 
ponents, systems and periph¬ 
erals or software, all you 
want to know is "how soon 
can I get it." 

...and you want the facts 
"now!" 

That is why we formed 
Elex International five years 
ago. We don't want to sell 
you a thing. We do want to 
help you find exactly what 
you need at a price you are 
happy to pay. 

Very often, we find what 
you want in the very last 
place you might expect: in 
the USA. 

Unrestricted competition 
in the United States keeps 
prices low and availability 
high. 

Of course, many of the 
same powerful systems, soft¬ 


ware programs and compo¬ 
nents are available to some 
extent throughout the world, 
but multi-tiered international 
distribution channels can 
inflate prices well above 
comparable levels we find 
in the US. 

So, whether you are look¬ 
ing for anything from a 
single 41256 memory chip, 
to a fully configured IBM 
AS400 minicomputer sys¬ 
tem, Elex International gives 
you an important new pur¬ 
chasing option. 

We provide this service to 
end users, value added re¬ 
sellers and original equip¬ 
ment manufactures through¬ 
out the free world. 

Wherever you are—in Eu¬ 
rope, Africa or Asia—you 
can get direct access to the 
low prices and wide range 
of choices available in the 
US, right now. 

It's easy to test the Elex 
solution. Fax your system 


requirements, detailing all 
appropiate specifications, to 
an Elex order center. We 
will respond with a firm bid 
within the span of a single 
business day. 

Fax any requirements 
written in English directly 
to our US Order Center for 
immediate response. 

Requirements written in 
French, German, Spanish 
Italian or Russian should be 
Faxed to our Order Center 
in Geneva. 

If you don't need an im¬ 
mediate quote, feel free to 
call or write at any of our 
Order Centers. 

However you choose to 
contact us, you will gain an 
important new source that is 
committed to filling your 
computer system require¬ 
ments promptly and at prices 
your local distributor can¬ 
not match. 


Payment Method: l/c, t/t, visa, cod 


Elex International, Inc. 

125-127 North 4th St. 
Philadelphia, PA 19106, USA 
Telephone: 215-627 7202 
Toll-free Orders: 800-783-2313 
FAX: 215-627-2342 


Elex Information Systems, SA 

65 Rue du Lausanne 
12(72 Geneva, Switzerland 
Telephone: 41 22 7381188 
24-hour Elex Net Modem 41 22 7357280 
FAX: 41 22 7381190 


CircU 436 on Inquiry Card. 


EVENTS 


INTERNATIONAL 


Contact; RIAO ’91, Center 
for the Advanced Study of In¬ 
formation Systems, Inc., 

Ms. M.-T* Maurice, 220 
East 72nd St., Suite lOF, 

New York, NY 10021, 
U.S.A., 212-879-4019; fax 
212-685-8186. 


High-Technology 

Management 

Conference 

T he Association for Ser¬ 
vices Management Inter¬ 
national will hold its seven¬ 
teenth World Conference on 
April 29-May 2 in Wiesba¬ 
den, Germany. The theme 
will be "Service Leader¬ 
ship and the Changing High- 
Technology Marketplace,” 
emphasizing the global tran¬ 
sition from manufacturing 
to service-oriented econo¬ 
mies in the high-tech sec¬ 


tor, and the resultant growth 
of the high-tech services 
and support industry. 

The conference includes 
professional management 
seminars, world and indus¬ 
try leaders as keynote speak¬ 
ers, and a fair and exhibi¬ 
tion featuring products of 
major international firms. 
Contact; The Association 
for Services Management In¬ 
ternational, 1342 Colonial 
Blvd., Suite 25, Ft. Myers, 
FL33907,U.S.A., 813- 
275-7887; fax 813-275- 
0794. 


Computer ’91 

T he Seventh Internation¬ 
al Computer Expo for 
Asia is scheduled for May 
8-11 at the Hong Kong Con¬ 
vention & Exhibition Cen¬ 
tre. Exhibits will include 
hardware, software, periph¬ 


erals, supplies, CAD/CAM 
systems, bar code and re¬ 
lated automatic-identification 
technology, software appli¬ 
cations, open systems, and 
data communications and 
networks. 

Contact; Business & In¬ 
dustrial Trade Fairs Ltd., 
28/F, Harbour Centre, 25 
Harbour Rd., Wanchai, Hong 
Kong, 852-575-6333; fax 
852-834-1171. 


Information 

Security 

Exhibition 

C reating Confidence in 
Information Processing 
is the theme of the Seventh 
International Conference and 
Exhibition on Information 
Security, scheduled for May 
15-17 at the Metropole 
Hotel in Brighton, U.K. 


The conference will ad¬ 
dress such topics as the im¬ 
portance of information se¬ 
curity; the need to enhance 
the security of computer- 
based systems and data net¬ 
works; the development and 
use of information security 
management methods and 
systems security controls and 
technical tools; the differ¬ 
ing and common interests of 
management, auditors, se¬ 
curity practitioners, and the 
data-processing commu¬ 
nity; and the importance of 
international cooperation in 
the advancement of com¬ 
puter-security practices and 
technologies. 

Contact: International 
Federation for Information 
Processing/Sec '91, Else¬ 
vier Science Publishers Ltd., 
Mayfield House, 256 Ban¬ 
bury Rd., Oxford 0X2 7DH, 
U.K., 44-865-512242; fax 
44-865-310981. 


Lithuania to Kuwaut... 


MillEnnium 

puts t(]dii)r''s headlines in historical perspective. 
Watch the evolving map of Europe and the Near 
Bast as history flows across your PCs screen in 
dramatic cotors. Zoom in on any ^untry al any 
date froin 1(K)0 AD to the present to find out 
exactly what's going on... 



fur tBM PCa ck. wdeh ECA « VGA sripliki. MAC veniofi anlUHc Konl 


$84 mm (312)281-3132 

Clockwork Software 
P.O.B 0 X 148036, Chicago, IL 60614 


Circle 416 on Inquiry Card. 


WHOLESALE 

DISTRIBUTION 


UP TO 53% OFF! 

• COMPUTERS ^ LAPTOPS 

• PRINTERS - MEMORY UPGRADES 

^MONTTORS -COPIERS 

-MODEMS • HARD DRIVES 

-CEaULAR PHONES -APPUAHCES 

- FAX MACNNES * SOFTWARE 

AU MAJOR NAME BRANDS OP TO 53% OFF 


IBM • NEC • TOSHIBA 
HEWLETT PACKARD 
SHARP • PANASONIC 
EPSON • SANYO 
LEADING EDGE OTHERS 


AROUND THE WORLD EXPORT 

10 LAKE STREET, SUITE 5E 
WHITE PLAINS, NY 10603 
(914)328-9758 FAX (914) 761-6283 


Executive Search 
for 
EDP 
and 

Telecommunication 

Marcel Faber 

AUXO Human Resources B.V. 
Batenburg 105 
3437 AB Nieuwegein 
03402-49443 
The Netherlands 

Cifcl« 410 on Inquiry Card. 
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5 out of 5 hackers prefer other software 
protection methods to Hardlock E-Y-E.® 



What hackers dislike... 

Hardlock E-Y-E was designed using cryptographic 
principles. It took the experience and know-how 
of Germany’s No. 11n software protection and the 
leading edge technology of a US semiconductor 
company to create the ultimate software protection 
tool. Hardlock E-Y-E is based on a custom chip 
featuring secure algorithmic response rather than 
simple bit swapping or counting schemes. 

What software developers like... 

Hardlock E-Y-E combines all the features software 
developers require in a single product: algorithmic 
response to provide security and an optional non¬ 
volatile memory to allow custom configurations. 
FAST Electronic has made implementation of 
Hardlock E-Y-E in your software easy. Use HL-Crypt 
to protect .EXE or .COM files, or incorporate high 
level language interface routines in your software. 
The algorithm parameters and the contents of the 
memory can be programmed in seconds using our 
Crypto-Programmer card.This unique card guaran¬ 
tees that no one else can burn your original codes. 
Simply plug the card into any PC slot and start up 
your own Hardlock E-Y-E workshop. 

What your customers will like... 

Hardlock E-Y-E allows unlimited backup copies. The 


device is shipped with the software for the user 
simply to plug into the parallel interface and forget. 

Daisy chainabllity, outstanding reliability (no battery is 
needed), and the most compact High-Tech design 
ensure that your customer will accept Hardlock E-Y-E. 


What your accountant will like... 

Hardlock E-Y-E needs no factory coding. This ensu¬ 
res optimum delivery schedules and stock flexibility. 
Revenues will 
go up as soft¬ 
ware piracy 
and multiple 
usage are pre¬ 
vented. Despite 
its wealth of 
features, 

Hardlock E-Y-E’s 
prices remain 

competitive. _ -r r— 

...As more and 
more software 
developers, 
customers and 
accountants appreciate the Hardlock E-Y-E device, 
hackers like it less and less. 



Hardlock E-Y-E 

programmable, algorithmic response 
and memory option - all in one. 


For additional information, contact Brahim Aiari at Fast Electronic or one of the distributors listed below: 


France: 

FAST Electronic France S-A.R.L. 
9. Av dArromauches 
94100 SI Maur des Fosses 
Tel: (1)*48837811 
Fai<: {1) 48839734 


BeKelaix: 


crypsys gegevensbeveiliging 
Arkelstraat 37 
42001 KB Gorinchem 
Tel: (01830)-37444/37069 
Fax: (01830)-37083 


Italy: 

TECHNE S.R.L 
Via della Pace. 94 
41033 Concordia s/S. (MO) 
Tel: (0535)-54178 
Fax: (0535)-57070 


Yugoslavia: 

G & G electronic 
Krizovijanska 1 
41000 Zagreb 
Tel: (041)-315794 
Fax: (041)-333510 


Spain: 

FAST Iberica. S.L. 
c/Ricardo Ortiz. 56 Posterior 
28017 Madrid 
Tel; (91)-3613222 
Fax: (91)-3613219 


U.K.: 

mag n if eye Ltd. 

Studio 6,Walmer Studios 
235-239 Walmer Road 
London W11 4EY 
Tel: (71) 2218024 
Fax: (71)7923449 


Greece: 

Digital Circle 
28, Grammy St. 

15669 Athens 
Tel: (01)-6516-860 

Fax: (0i)-6535 703 Rast Electrofiic GmbH 



FAST Electronic GmbH, Kaiser-Ludwig-Platz 5, D-8000 MUnchen 2, West-Germany,Tel: 49/89/539800-20, Fax: 49/89/539800-40 

Circle 438 on Inquiry Card. 
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ICWE$9 

T he Ninth International 
Conference of Women 
Engineers and Scientists 
will provide opportunities for 
women engineers and scien¬ 
tists from many cultures and 
backgrounds to exchange 
experiences and ideas, to dis¬ 
cuss relevant technical and 
social issues, and to meet so¬ 
cially. The conference is 
scheduled for July 14-20 at 
the University of Warwick 
in Warwickshire. U.K* 

The conference theme of 
Communication will cover 
topics such as computers, 
databases, education, elec¬ 
tronics, home banking and 
shopping, neural networks, 
optical communication, 
printing, publishing, radio, 
satellites, sensors, speech, 
telecommunications, TV, 
and transportation. 

Contact; Conference Ser¬ 


vices ICWES9, Congress 
House, 55 New Cavendish 
St.,London W1M7RE, 
U.K., 44-7L486-0531; fax 
44-71-935-7559. 


ICLP '91 

T he Eighth International 
Conference on Logic 
Programming will be held 
on June 25”28 in Paris, 
France. ICLP '91 is a fo¬ 
rum where researchers, engi¬ 
neers, and Prolog users can 
update their expertise and 
contribute to the develop¬ 
ment of the field. Among the 
conference topics are 
theory and foundations; ap¬ 
plications; implementation, 
machines, and architectures; 
programming; relations 
with software engineering, 
deductive databases, and 
Al; extensions and con¬ 
straints; and parallelism. 


Contact: INRIA, Roc- 
quencourt, Relations Exter- 
ieures, Bureau des Collo- 
ques-ICLP '91, Domainede 
Voluceau, BP 105, 78153 
Le Chesnay Cedex, France, 
33-1-39-63-55-36; fax 33- 
1-39-63-56-38. 


Industrial 
Automation ’91 

T he RAI Exhibition and 
Congress Center in Am¬ 
sterdam, The Netherlands, 
is the site of Industrial Auto¬ 
mation '91 on April 23-26. 
The fair will display the lat¬ 
est systems for CAD, flexi¬ 
ble production automation, 
logistics management, and 
purchase, sales, and finan¬ 
cial administration. A con¬ 
ference program will be held 
during the fair. 

Electronics ’91 Amster¬ 


dam will be held simulta¬ 
neously. This exhibition 
will include electronics com¬ 
ponents, production and 
manufacturing equipment, 
measuring and testing 
equipment, and technical in¬ 
dustrial software. 

Conlact: Mr, J, van Eg- 
dom, RAI Gebouw BV, Proj¬ 
ect Management Division, 
Europaplein 8, 1078 GZ Am¬ 
sterdam, The Netherlands, 
31-20-549-12-12; fax 3L20- 
46-44-69. 


Software 

Configuration 

Management 

he Association of 
Computing Machinery 
and SIGSofi are sponsoring 
the Third International Soft¬ 
ware Configuration Man¬ 
agement Workshop on June 



Diplomat Software, Inc, 

Alphabets OfTht WorU! Fpr Vour PC 
“Wf Moke Aiphabtla'* 

Ruisisn 
Oitrainlan 
Armirtlnn 

HfrbriVM 

Cuch 

VlfltnflmasB * 

Ultiuanlin 
HungarJpr 
Polish 
Arsbic 
■nd rnerfi 

Senes of 36 alphaoeis provid^na both English and 
foreign oharaoters tor screen, keyboard and 
printer support while using existing software: 

WordPerfect^ Word^ WordStar, Quattro Pro, 
Ventura Publisher, Works, dBase more. 

Startar p4rg and Sup¬ 
port SHjid p&r lan¬ 
guage. 54^ per 
pkg. VISA. M/C. 
Chat*. COD fUS only- 
atW SS), CA rasidanrta 
atWs S.75% (ax. 



:Sl(i|(AvUn 


Starter Package . . 

S12S 

Ventura Support . 

S95 

PageN4aker $u[>parl . .. 

$95 

PerTect&Word Support ., 

S95 

LaserTwIn . 

$75 

[LaserTwln \s solo 0fi»y with purchpsB of 
Sian«r pkg or Support) 


Diplomat Software, Inc. 

3700 CampLiS Onwe, Sofa 202 , Nawpon Beach. CA 92S60 
Phone (714) 474-6960, Fax (714) 250-8117 



LOW-LOW LOW 

f 



SH.P., Canon, NEC, Panasonic, Fujitsu, 1 
M DEST, Printers/Scanners/Plottera 1 


Memory, Hard Drives, Tape Backup for 
Sun, DEC Systems & Others 

IBM amma ALR 
^SEVEREX^ AST & other 

XT/AT Compatiblea & 386 Computers 
CALL for LOW PRICES 

Gov^t, Corporate, Schools, Dealers, 
k Export INQUIRIES WELCOME. 


5URRH inc. 


1 44912 Osfood Road, Fremont, CA 945^ 
Fh: (415) 651-5101 (415) 6515241 

1^543-1001 

VISA. Master Card accepted, wise 


TURN YOUR PC 
INTO A 

Digital Multimeter 
Universal Counter Timer 
Pulse Generator 
Waveform Generator 
Digital Storage Scope 

MORE power • LESS cost/ 

BL UE CHIP 

TECHNOLOGY 
(0244) S20222 

Hgwiain imfartTirt fpot, pwjWv, aunj. uw. CHS spp. 

European dealers wantec 


Circle 433 on Inquiry Card. 
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THE C LANGUAGE! 


IPROGRAMMINGTOOLS 


Microsoft C V6 Is a complete rewrite with Improved optimisation and a new Programmer’s Workbench 
High C VI.6 has been considerably Improved, with better Microsoft C compatibility, 
and r>ew documentation 

C CROSS CONPILERS 

We supply 2500AO, Avocet, Aztec, Lattice, lAR 
and Hi-Tech Cross Compilers hosted on MS-DOS 
and targeted on Z80, 6502,6801,68HC11.6301. 
6809,7811,8051,8096, 68000 & 68020. 
Please call for information or advice. 

C INTERPRETERS 

Instant C/16M supports large programs 
on 286/386 machines. 


Avocet AVCOM 86C 
Aztec C86 Professional 
Aztec C86 Developer 
Aztec C86 Convnercial 
Cl C86 Plus vl.3 
ECO-C88 V4.0 
HIGH C (Metaware) vl.6 
HIGH C 386 v2.3 
Hi-Tech C 


C COMPILERS 

PC-DOS 
MS-DOS 
MS-DOS 
MS-DOS 
MS-DOS 
MS-DOS 
MS-DOS 
PL386&MS-DOS 
MS-DOS 


£210 
£120 
£175 
£265 
£290 
£ 70 
£380 
£640 
£135 


Lattice C v6 

OS/24MS-DOS 

£175 

C-terp V3.0X 

PC-DOS 

£165 

Let's C v4 


MS-DOS 

£ 60 

Instant C/16M 

PC-DOS 

£700 

Microsoft C v6 

OS/26PC-DOS 

£269 

Interactive C 

PC-DOS 

£195 

Microsoft QuickC 

v2.5 

PC-DOS 

£ 60 

Introducing C 

PC-DOS 

£ 85 

M'soft QuickC/QuickAsm 

PC-DOS 

£105 

Living C Plus 

PC-DOS 

£135 

MIX C 


MS-DOS 

£ 20 

RUN/C Professional 

MS-DOS 

£110 


lib 


'ce 


MIX Power C 
Turbo C++ 

Topspeed C for OS/2 
Topspeed C (std) 

Topspeed C Extended 
Watcom C v8 std 
Watcom C v8 Prof 
watcom C/386 std PL3866MS-DOS 
Watcom C/386 Prof PL3864MS-DOS 


PC-DOS 

PC-DOS 

OS/2 

PC-DOS 

PC-DOS 

MS-DOS 

OS/26DOS 


Zortech C++ v2.1 
Aztec C86 Developer 
Aztec C86 Personal 
Hi-Tech C 
Lattice C 
Avocet C CP/M-80 

Aztec C Personal 1.06D CP/M-80 

Aztec Commercial 1.06D CP/M-80 

Hi-Tech C Z80 + CP/M-80 

Mix C Z80 + CP/M-80 

Aztec C65 VI.05 Apple DOS 

Aztec C68K MPW C MACINTOSH 

Aztec C68K C MACINTOSH 

Aztec C68K/AM Developer AMIGA 
Aztec C68K/AM Prof'snl 
Aztec C68K/ST Developer 
Aztec C68K/ST Prof'snl 
Hi-Tech C 

Mark Williams C v2 
Laser C 
Prospero C 


£ 29 
£120 
£335 
£135 
£270 
£269 
£335 
£625 
£830 
£120 


PC-DOS 
CP/M-86 £245 
CP/M-86 £140 
CP/M-86 £150 
CDOS £380 
£210 
£120 
£200 
£ 99 
£ 35 
£200 
£110 
£ 75 
£175 
£120 
£175 
£120 
£ 99 
£110 
£135 
£105 


AMIGA 

ATARI 

ATARI 

ATARI 

ATARI 

ATARI 

ATARI 


MB DISKcofypjgservice^B 

We can copy files to and from 600 disk 
formats including CP/M, CP/M-86, MS- DOS, 
PC-DOS, ISIS, APPLE. SIRIUS, BBC, TORCH. 

APRICOT. HP-150. TRSDOS, DEC RT- 11, 

IBM BEF, ATARI ST, AMSTRAD. MACINTOSH. 
Our charge Is £10.00 +> disk +> VAT with discounts 
on small quantities and disks are normally 
despatched within 24hr8 of receipt. 

For more Information call us. 


i PRICES & DELIVERY 


Prices do not Include VAT or other local taxes 
but do Include delivery in UK and Europe. 
Please check prices at time of order, ads are 
prepared some weeks before publication. 

This page lists some of our products. 

Call us for a complete pricelist. 

Order by phone with your credit card. 
j/^EMBLE]^ 



2500AD 80386 ASM v5 PC-DOS £225 
MS Macro-86 v5.1 OS/2fcPC-DOS £ 95 
PharLap 386 DOS Ext SDK MS-DOS £370 
PharLap 386 ASM/Linkloc MS-DOS £890 
PharLap 386/VMM MS-DOS £240 
Optasm MS-DOS £105 
Turbo Debugger v2 PC-DOS £105 
2500AD Z80 ASM CP/M-80 £ 70 
SLR Z80ASM CP/M-60 £ 40 
SLR Z80ASM-PLUS CP/M-80 £140 
SLR MAC CP/M-80 £ 40 
SLR MAC-PLUS CP/M-80 £140 
SLR 180 (Hitachi) CP/M-80 £ 40 
SLR 180-PLUS (Hitachi) CP/M-80 £140 

Not all assemblers are supplied with a linker. 
Check before ordering. 


FORTRAN COMPHJERS 

The latest Prospero Fortran now supports 
OS/2 & DOS. 

A new version of Lahey’s compiler with 
Improved optimisation now here. 

Lahey F77L v4.10 MS-DOS £410 

Lahey F77L-EM/32v3 ergo+PC-DOS £665 
Lahey Personal Fort-77 PC-DOS £ 79 
FTN77/386 Fortran PC-DOS £765 

RM/FORTRAN 77 v2.43 MS-DOS £445 

MS-FORTRAN 77 v5.0 OS/2tMS-DOS £250 
Prospero Fort 2.10 OS/26MS-DOS £240 
Pro Fortran for GEM MS-DOS £ 80 
Prospero PC Fortran PC-DOS £ 80 
Utah Fortran MS-DOS £ 35 

FS-Fort.(CGA t Here) MS-DOS £ 34 
Watfor 77 PC-DOS £290 


Ada Compilers 

Algol Compilers 

Assemblers & Libs 

AWK 

Basic Compilers 

Basic interpreters 

Basic Utilities 

Basic Libraries 

BCPL Compilers 

C Compilers 

C Interpreters 

C Libraries 

C Utilities 

Cobol Compilers 

Comms.Libraries 

Cross Assemblers 

Database Libs. 

Debuggers 

Dis-assemblers 

Editors 

Engineers Libs. 

Expert Systems 

Forth 

Fortran Compilers 

Fortran Libraries 

Graphics Libraries 

Icon 

Linkers/Locaters 

Lisp 

Modula-2 

Nial Interpreters 

OPS 5 

Pascal Compilers 

Pascal Libraries 

Prolog 

Rexx 

RISC 

Screen Libraries 

Smalltalk 

Snobol 

We stock many items for which there is no 

space in these advertisements. 


C++ COMPILERS 


Guidelines C++ 


PC-DOS 

£370 

Turbo C++ 


PC-DOS 

£120 

Turbo C++ Prof 


PC-DOS 

£200 

Zortech C++ 


PC-DOS 

£120 

Zortech C++ Dev 

Edition 

PC-DOS 

£270 

Zortech C++ OS/2 

Dev Ed OS/2 

£360 

Zortech C++ 386 

Dev Ed 

PC-DOS 

£540 

LIBRARIES 



C++/View3 (ZC+) 


PC-DOS 

£270 

Greenleaf Comms 

(T4ZC++)PC-DOS 

£195 

Object Vision 


PC-DOS 

£325 

Zortech C++ Database 

PC-DOS 

£180 

Zinc Interface Lib 

PC-DOS 

£150 


DAZaBaSB/riLEHAHDLING 

Btrieve for OS/2 OS/2 
Btrieve for Windows MS-DOS 
Btrieve v5.1 MS-DOS 
XQL OS/2,PC-DOS 
Xtrieve Plus OS/2,PC-DOS 
C/Database T'Ichest ace PC-DOS 


(source any C) 
(source any C) 
MS-DOS 
(source any C) 
PC-DOS 
PC-DOS 
PC-DOS 
PC-DOS 
PC-DOS 
MS-DOS 
PC-DOS 


CBTREE 

C-Index/Plus 
C-ISAM (L,MS) 

C-tree 
C-tree Plus 
Essential Btree (s'ce) 

CQL s'ce 

Faircom Toolbox Prof 
Pro-C 6 Workbench v2 
R-tree 

db-VISTA DBMS Object 
Lattice dBCIII (L,MS) MS-DOS 
Lattice dBCIII+ OS/2SMS-DOS 
SftFcus Btree&Isam (see any C) 

GRAPHICS 

Elnhanced Graphics Tlkt PC-DOS 
Essential Graphics v3 PC-DOS 
GFX Graphics PC-DOS 

Graphic v5 (CI,L,DS,MS) PC-DOS 
graphics MENU/META v3 PC-DOS 
GSS Kernel system OS2,PC-DOS 
GSS Graph Dev T'kit OS2,PC-DOS 
HALO v3 (MSC5,LAT,TC) PC-DOS 
HALO Professional (C) PC-DOS 
HGraph (MSC) PC-DOS 

Ingraf (MSC) PC-DOS 

MetaWINDOW v3.7b PC-DOS 

MetaWINDOW/PluS PC-DOS 

Professional Halo PC-DOS 

TurboWINDOW/C (Turbo) PC-DOS 
QuickWINDOW/C (QC) PC-DOS 

SCREEN WINDOWS 
Vitamin C for OS/2 OS/24DOS 
Vitamin C (source) PC-DOS 

Power Screen (MS&TC) PC-DOS 
Blaise View Mngr.(s'ce) PC-DOS 
Lattice Curses 
Entelekon Windows(s'ce) 
Multi-windows (MS,L) 

Panel Plus II (source) PC-DOS 
Vermont Views (MSC,TC) PC-DOS 
Greenleaf Datawindow 
Greenleaf Makeform 
C-Scape(+s'cetLooktFeel)PC-DOS 
Curses/PC w. s'ce PC-DOS 


PC-DOS 

PC-DOS 

PC-DOS 


PC-DOS 

PC-DOS 


£315 
£315 
£315 
£415 
£315 
£ 39 
£135 
£175 
£215 
£210 
£350 
£120 
£270 
£610 
£585 
£160 
£450 
£185 
£365 
£ 80 


£170 
£215 
£ 80 
£290 
£135 
£425 
£425 
£210 
£335 
£ 80 
£175 
£150 
£200 
£335 
£ 85 
£ 85 


£240 
£165 
£105 
£245 
£105 
£105 
£190 
£270 
£345 
£210 
£ 70 
£345 
£240 


GENERAL FUNCTIONS 

C+0 Class Lib (MS,TC) PC-DOS £155 
C+0 Cl's Lb (MS)WINDOWS4PC-DOS £155 
C/Utilities T'chest see PC-DOS £ 39 
C-Worthy vl.2 + forms MS-DOS £340 
CodeRunner PC-DOS £105 

PDK£1 PC-DOS £ 75 

Greenleaf Functions s'cePC-DOS £125 
G'leaf Super Functions PC-DOS £160 
G'leaf Fin'cial Mathlib PC-DOS £210 
Lattice C Comp Kit+s'ce PC-DOS £160 
The Heap Expander(MS4TC)PC-DOS £ 65 
C Tools P1U8/6.0 (MS) PC-DOS £105 
Power Search PC-DOS £105 

Turbo C Tools v2 PC-DOS £105 

Essential C Utils s'ce PC-DOS £145 
Entelekon Funct(source) PC-DOS £105 
Resident-C (MS,L)(s'ce) PC-DOS £145 
Silverware C EMM Lib PC-DOS £115 
WKS Library PC-DOS £160 

COiMS LIBRARIES 

C Asynch Manager V3s'ce PC-DOS £130 
Essential Comms(L,MS,T) PC-DOS £175 
Greenleaf Comms(source) PC-DOS £195 
Multi Corams (L,MS) PC-DOS £190 

Silverconm C Asynch PC-DOS £145 

SCIENTIFIC LIBRARIES 
C Lang Sci Lib v2 ANY C £160 

Mathpak 87 (L,MS) MS-DOS £ 80 

Science & Eng Tools MS-DOS £ 59 

PROGRAMMERS UTILITIES 
PC-Lint OS/2,MS-DOS £ 85 

C-Documentor PC-DOS £195 

C-Scan PC-DOS £195 

Clear+ for C PC-DOS £140 

Lattice Comp Companion MS-DOS £ 65 

REAL TIME & MULTI-TASKING TOOLS 


Concurrent C 

(PC/MPX)sceMS-DOS 

£ 60 

Multi C (L,MS 

,CI,TC) 

PC-DOS 

£190 

Op.Sys.T'box 

(MS) s'ce 

PC-DOS 

£ 69 

Timeslicer v5 

(MSS) 

PC-DOS 

£165 

Over-C (L,MS) 


PC-DOS 

£225 



I CROSS ASSEMBLERS 


Wo supply cross-assemblers by Avocet, 
ZSOOAO.Crash Barrier (METAI).IAR Systems 
and Pecan hosted on MS-DOS, CP/M-86 and 
CP/M-80 with over 30 target processors. In 
total over 200 products with no space to list 
them here. We hold some stock but you 
should allow 10-14 days for delivery. 


GREY MATTER GREY MATTER GREY MATTER 


L 


2Prigg Meadow, Ashburton, Devon T013 7DF 

TEL, (0364) 53499 


JL 


2 Prigg Meadow. Ashburton, Devon T013 7DF 

TEL, (0364) 53499 


JL 


2 Prigg Meadow, Ashburton, Devon T013 7DF 

TEL, (0364) 53499 
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EVENTS 


INTERNATIONAL 


12-14 at the Norwegian In¬ 
stitute of Technology in 
Trondheim. 

Contact: Reidar Conradi, 
Division of Computer Sys¬ 
tems and Telematics, Nor¬ 
wegian Institute of Technol- 
ogy, N-7034 Trondheim, 
Norway. 


International 
TV Symposium 

T he Seventeenth Inter¬ 
national Television Sym¬ 
posium and Exhibition will 
take place in Montreux, Swit¬ 
zerland, from June 13-18. 
The symposium will cover 
topics such as production, 
broadcasting, cable TV, and 
future trends. 

Contact: International 
Television Symposium and 
Technical Exhibition, P.O. 
Box 97, Rue du Th^tre 5, 


CH-1820 Montreux, Swit¬ 
zerland, 41-21-963-32-20; 
fax 41-21-963-78-95. 


Expo Comm 
Moscow ''91 

J une 5-10 are the dates 
for Expo Comm Moscow 
'91, the Internationa] Tele¬ 
communication and Com¬ 
puter Exhibition and Con¬ 
ference, at the U. S. S. R. 
Exhibition Center for Eco¬ 
nomic Achievements in Mos¬ 
cow. The exposition will 
include personal computers, 
information management 
systems, office automation 
equipment, data communi¬ 
cations equipment, systems 
software, and telecom¬ 
munications equipment and 
systems. 

Contact: Ronald E. Akins, 
Director, International Mar¬ 


keting, E. J. Krause & As¬ 
sociates, Inc., Three Bethes- 
da Metro Center, Suite 510, 
Bethesda, MD 20814, 
U.S.A., 301-986-7800; fax 
301-986-4538. 


World Computer 
Law Conference 
1991 

G lobalization of the 
Computer Industry: 
Coping with the Business 
and Legal Issues is the theme 
of the World Computer Law 
Conference to be held on 
May 23-25, in Chicago, Il¬ 
linois, U.S.A. 

Contact: Michael D. Scott, 
Conference Co-Chairman, 
Center for Computer/Law, 
P.O. Box 3549, Manhattan 
Beach, CA 90266, U.S.A,, 

213-689-5186; fax 213- 
474-9916. 


Ada-Europe ’91 

T he Ada-Europc Con¬ 
ference is a leading fo¬ 
rum for the presentation of 
research in, applications 
with, and tools for Ada. 

The 1991 conference will be 
held May 13-17, in Athens, 
Greece, 

The main theme of the 
conference is systems and 
software integration using 
Ada, Among the topics that 
will be addressed are soft¬ 
ware management and devel¬ 
opment, industrial applica¬ 
tions, quality assurance and 
measurement, technology 
transfer and training, distrib¬ 
uted systems, real-time and 
AI applications, and policies 
and standards. 

Contact: Mr. Z. Kaplani- 
dis, Zita Tourist Club, 46 
Voulis Si. , GR-10558 Ath¬ 
ens, Greece, 30-1-3239744- 
7; fax 30^1-3241720. 


INDUSTRIAL 

COIVIPUTERS 



IVIONITORS 


European dealers wanted 


POS-EQUIPMENT 



Printers 
Displays 
Keyboards 
Scanners Applications for 

Drawers MS-DOS/UNIX 


dietrich 


SINCE 1928 


Zahringer StaiSe 326 
D-7B00 FREIBURG /Germ any 
Phone 49-761-54915 
FAX 49-761^56881 


Advertise your Computer 
Products in BYTE’s International 
Advertising Section 

BYTE magazine is unique in its 
ability to serve the needs of the 
Pan-European microcomputer 
marketplace. 

For more information on advertis¬ 
ing in BYTE, contact BYTE's 
Ijondon office. 

In the U.K., call Roz Weyman at 
01-493 1451, 

McGraw-Hill Publications 
34 Dover Street 
London WIX 3RA 
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Desktop System: linea base. 
Grandi risultati con il minimo costo: 
la convenienza. 

(28642/16 MHz, 386 SX46 MHz) 


Desktop System: linea professionale. 
Prestazioni e costi da record: 
il primato. 

(386 SX40 MHz, 386^25/33 MHz, 48645/33 MHz) 


Tower System: linea mini. 

I sistemi flessibili per multiutenza e reti locali: 
la competitivit^. 

(38643MHz, 48645/33 MHz) 


Desktop System: base line 
Great results at the lowest cost: 
convenience. 


Desktop System: professional line. 
Record performances and costs: 
excellence. 


Tower System: minicomputers line. 

The flexible systems for multiuser solutions and 
local area networks: competitiveness. 




Siamo al CeBIT 

13-20 marzo, pad. 5 stand C11 

Find us at CeBIT 

March 13-20, pav. 5 stand Cl 1 


Desktop System: linea MCA. 
L'architettura MicroChannel, PS/2 
compatibile: Pinnovazione. 
(386 SX46MHz) 


Laptop System: linea portatili. 

8, 16, 32 bit, tutti portatili e a batteria: 
il dinamismo. 

(V3040 MHz. 28642/16 MHz. 386 SX46 MHz) 


Desktop System: MCA line. 
MicroChannel, PS/2 compatible: 
innovation. 


Laptop System: portables line. 

8, 16, 32 bit, all of them portable and battery-fed: 
dynamism. 


Solo Unibit 
ha tutte queste qualita. 

has got. 

Only Ujubit can enterprise present everywere in Italy, offers 
such a complete and aggressive personal and minicomputer 
range: with no competitors. 

From standard architecture to innovative MCA (PS/2 compa¬ 
tible), from MS DOS to MS OS/2, to Xenix, to Unix; all 
Uruhit manufactured ond distributed personal and mmicompu- 
ters exploit the most advanced and competitive technologies. 
Unibit is an all-italian reality. An enterprising spirit, enthu¬ 
siasm, creativity and a great professionalism make Unibit a 
unique enterprise, capable to compete with the major mtemaao- 
Tud competitors. 

Unibit. Unique qualities. 


IF YOU LIKE OUR PHILOSOPHY CONTACT US NOW. WE CAN MAKE HIQH QUALITY^ BUSINESS. 


Unibit S-p-A.-IXtropneGeTierde (Headquarters): Italy' Roma, ttadiTorre Rigamd, tel. 06.4I906S0(ra.), fax06.4l90727. 

FaUdi (Branches): Roma. tel. 06.4I90650(rM.).fax06.4190302; Mdano, tel. 02.70300081, fax02.7532040; Napoli, tel. 08 /.76751 i7f7678273,fax08l .7662456; Padova, tel. 049.8074274,^1x049.8074288. 
Qreece distributor: MkhanopafUd - T. lkonanuila4I, Volos, Greece -tel. 0030.421.22231/38362, fca0030.421.32347- Portugal distributor: Ibervtec - Rua LuisManudde Noronha 6D, Mm^lorej, Alges, 1'495 Lisbona - tel. 0035J. 1.4108977- 
Miciochiinnel, PS/1, MCA *ano nutcb regotnti iktb hucmatianal Buaincu VCschitwi Cofp.; MS OCXS. MS OS/2. Xcntr aono marchi temiom della Micran/t Cocp.; UtUx t un narchin i c tpww t o delb AT&T 


Qualities that only Unibit 


Solo Unibit, un'azienda che vi ^ vicina ovunque in 
Italia, offire una gamma di personal e minicomputer 
cosl completa e aggressiva: senza concorrenti. 
Dall'architettura standard all' innovativa MCA(PS/ 
2 compatibile), dall'MS EXDS all'MS OS/2, a Xenix, 
a Unix: tutti i personal e i minicomputer prodotti e 
distribuiti da Unibit utilizzano le tecnologie piu 
avanzate e competitive. 

Altra forza di Unibit, oltre la particolare attenzione 
che dedica alia grande utenza, b la sua rete di 
Rivenditori Autorizzati selezionata e dinamica, at- 
tiva in Italia e all'estero, che garantisce direttamen- 


te supporto e assistenza con la sensibility esclusiva 
Unibit. 

Perch6 Unibit ^ una realty tutta italiana. Spirito 
d'impresa, entusiasmo, creativity e grande profes- 
sionality ne fanno un'azienda unica, in competizio- 
ne anche con i grandi concorrenti intemazionali. 

Unibit. Quality unicbe. 



Circle 496 on Inquiry Cord. 

















DISCOVER 

UNIX 


APPLICATION 

DEVELOPMENT 

ESIX System V 

Complete 2 user versbn _$569 

ESIX Ktotlf/GUI Toolkit .$299 



X WINDOWS - - 

AGE XoftWare Advanced Graphics Eng^ 
Xoftware for TIG A/D OS .. ... $495 


INTERACTIVE UNIX V/386 

Workstation Devetopar 

Includes X11 dev. sys., Looking Glass^ C-Soft 
dev. sys..VP/lx, TCP, NFS, and more. 


2 user version.. . $1695 

3+ user version ... . $2495 


INTERACTIVE Motif Development 
System 

.....$395 

INTERACTIVE Portable Netware 

........_..$4995 

INTERACTIVE 

Technical Support Programs 

Call us to find which Technical Support option 

best suits your needs. 

UHC System V, Pel. 4.0 

Comp. System Includes Development System, 

X Windows 11.4, Open Look, Motif, X11 News. 
NFS, TCP/IP, comp, documentation and more. 


2 user version ... .$1995 

unlimited user version... .$2395 


PC-Xview/16 GS5 

Turns your DOS PC Into an 'X" Terminal. 


. $449 

PC-Xsight Locus 

includes TCP/IP.$495 

NETWORKING 
ftp Software 

PC/rcP tor DOS. $429 

PC/TCP Plus - Includes NFS.$529 

PC NFS Sun Microsystems _$519 

UNIX PROGRAMS 


Lotus 1-2-3 lor UNIX 


Single user version ...... . $699 

10 user version . .$1295 

dBase IV for UNIX.$1495 

UNIPLEX Plus 

4 users ....... $1395 


UNIX COMPILERS 


Informix Products.call 


LPI FORTRAN...$799 

LPI COBOL....$1199 

Meta Ware High C,..,*4995 

NDP C, C++, or PASCAL ,.,,,,41195 
OREGON C++. ,4995 


CALL FOR CATALOG 


Terms: MasterCard, Visa. 

Wire Transfer* American Express 

PROGRAMMERS 

ODYSSEY 

120 Hudson St. Northborough. MA 01532 USA 


* International (508) 393-5560 • Fax (508) 393-1456 Dealer Inquiries Welcome 
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Special Advertising Section 


Innovation from Japan 
comes to CeBIT: 

Smaller Japanese companies bring fresh ideas and 
new products to the Hanover Fair 


When you talk about 
computers or peripherals 
and mention Japan, a rather 
short list of companies 
comes to mind. When it 
comes to quality, service 
and solid performance, it’s 
tough to match these 
Japanese heavyweights, 
many of whom develop 
their own micro¬ 
components. 

But there is more to the 
Japanese computer market 
than a few well-known big 
boys. Indeed, the industry 
in Japan is marked by 
growing numbers of smaller 
firms — many venture 
capital start-ups. Most are 
niche players. But the suc¬ 
cessful ones have the same 
attention to detail and 
passion for new ideas as 
their better-known 
compatriots. This special 
section looks at four such 
companies that are coming 
to the Hanover Fair. 


A Venture Business 

Acx:el is a good example of the kind 
of Japanese company that is likely to 
be a major niche market player in the 
’90s. Founded in 1987 as a “venture 
business” — the rough Japanese 
equivalent of a venture capital start¬ 
up — Accel built its domestic base 
before tackling overseas markets last 
year. 

Its bread and butter domestic 
business is built around external and 
floppy disk drives, scanners, fax 
modems and scuzzy interface cables. 
This year it plans to move into color 
printers. 

Part of Accel’s success has come 
from its ability to work closely with 
larger Japanese manufacturers to 
identify and produce narrowly defined 
niche products. Accel's first products, 
for example, included external drives 
and sound boards for NEC. Its fax 
modems were developed in con¬ 
junction with Toshiba. The color 
printers will be the result of 
cooperation with Sharp. Accel also 
works closely with Nintendo and is 
looking for relationships with other 
manufacturers, especially in Europe. 
Makes Own Gate Arrays 

But Accel is more than a devel¬ 
opment house for larger companies. 
Although it admits to facing tough 
price competition from Taiwan 
manufacturers, it believes it has a 
definite edge in quality. “Our great 
advantage, however,” says Overseas 
Division Sales Manager N. Ichimura, 


Looks to Europe 

“is that we make our own gate arrays 
and can produce just about anything 
we require.” 

Predictably, Accel’s first overseas 
foray was to California, where it set 
up a Los Angeles operation last year. 
In Europe it is working closely with a 
German distributor and plans to open 
an office near Frankfurt. It is looking 
for distributors in the United 
Kingdom, Switzerland, Spain and 
France. 

Software Backed Scanners 

Accel’s international product line¬ 
up includes its IBM compatible 
keyboard emulator, WANY-1, and 
Toshiba and IBM-compatible NCE 
series 3.5" and 5.25" external disk 
drives. 

Accel’s IBM compatible Model 270 
I color hand scanner reads with 12-bit 
color resolution, giving it the 
capability to scan more than 4,000 
colors. Scanning at one inch per 
second it has a 90 DPI dot density per 
color. Accel has backed its hardware 
with a sophisticated software package 
that permits such functions as multiple 
file formats, image sizing and image 
improvement. 

Accel also offers its Model 400 I 
mono scanner, a true 400 DPI scan¬ 
ner. With a shading gradation that 
allows for 256 values, the 400 I is also 
backed by a strong software package. 
Like the 2701, images can be saved on 
a variety of file formats, including 
TIFF, PCX, MSP and MyScan. 
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W Recommend^^d 
fkiZO Controllers 
for EIZO Displays 


94t>0i 


T560^ 


90703 


9060S 


Recent studies have aroused some concern that low-frequency alternating magnetic and electric fields may constitute \ 
a 1 wealth hazard. Long before thiSn EIZO Corporation had taken precautions to ensure that users of its E&l Series 
-35^ display systems would be protected from harmful radiation or magnetic fields. Full advantage has been taken of th 
latest advances in visual electronics to provide the ultimate combination of safety and performance features. 
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EIZO Ptatrtl3utorB: Auatrmtia Us^iVislon Pty Ltd.TeF: (021 975 1977/Jlu*tria HAYWAflO COMPUTER + PERfPHERm Tel: (0662) Menudak Belgium Tel: (OS) 477 92 U/Cffinta lUCCOMPUl 

CEHTEH LTD.Tet; (51) 5 3764477Dwimarit SC Metric A/S TeF: (42} S04200/Ffnfaj»f TEHOKIVI OV Tel: (0) 7S4 1022/n'«ii«a tNCOMATel: [01] 47 91 47.02/0wmany Rain Elaktranik CmhH Tat: (02153) 733-0. 
drma^m MICROTEC Co«nptitere Tel: (01) 3635115/71^ Hathartandm Rain Elsktranik b.v.Tel: (040) 431775/Mong Koitg LASER COMPUTER LTD. Tel: 735 5834//cBraifd HANS PETERSEN LTD.TeF: (01) 66095 
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New Advances in Safety Offer 
Full Protection from Radiation 


EIZO's E&l (Ergonomic Innovation and Intelligence) 
Series display systems are proof that no contradiction 
needs to exist between performance and produa 
quality on the one hand and safety and low radiation 
on the other. The latest advances in visual electronics 
embodied in E&l Series displays provide the ultimate 
combination of safety and quality performance. 

The most important features of these exciting new 
professional display systems are elimination of harmful 
static electricity and greatly reduced low-frequency 
alternating magnetic and electric radiation. Specifica¬ 
tions for radiation and static electricity conform to the 
new Swedish jMPR- 1990 standard and the values 
recommended by the Swedish Confederation of 
Professional Employees CTCO) (option available in 
some countries). 

E&l Series displays have a unique saddleTO-saddle 
deflection yoke that eliminates image interference 
between two displays placed as close as 15 cm apart. 
And, of course, the E&l Series represents crystal clarity 
on every inch of the screen — a feature that has made 
EIZO displays the first choice of working professionals, 

FLEXSCAN TG60 20" ProtsssiDnal l^i-Rss Colour Display (TRINITRON* 
CRT adopted) 

• 0.3ltiim soBen jitcli THINIIRON* CRT * I2fl0 x \U2* hijh rEsolmkjn eHiflIi Egfiesli rate • Scan ftBiniency: 
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l^^tiofi eElyfmnii; Bsam Spot ■Prntessufial UUG amt OTP iise, Sups VOA, Mac II 
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FLEXSCAN 94001 20 ' Professional Hl'flas IntelHgent Cotour Display 
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FLEXSCAN T560i tT " Professional Hi-Res (nteliigent Co'Jour Display 
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Professional Display Systems 
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orientation and close relationship with 
the market help ensure that its sister 
company, Nanao, stays on target. 
Distributors Understand 
Product Concepts 

Key to Eizo success as a marketer 
and business development partner for 
Nanao has been the sales and distribu¬ 
tion structure Nishimura and his 
colleagues at Eizo put together, 
especially in Europe. 

Nishimura has clear ideas about what 
works best, “We don't like big organ- 
izations as our distribution partners,” 
he says. “We prefer to have one 
medium-sized company to represent us 
in each national market — companies 
that concentrate their energies on our 
products and a few others.” 

Eizo supports its distributors closely. 
This involves more than technical and 
marketing assistance — including a 
willingness to send in support teams 
when needed. Education is involved. 
“Distributors must understand the 
concept behirul the product,” 
Nishimura remarks. 

Wages in Japan are roughly the same 
as in Europe, Eizo cannot sell on price. 
It has to sell on product quality — 
where quality means not only fault-free 
performance but the thinking that went 
into creating the product. “It is a must,” 
Nishimura says, “to convince the 
customer ami the distributor of product 
quality,” 

Customer Orientation 

The underlying strength of the Eizo 
product line is the company’s customer 


State-of-the-Art Displays 


Eizo Corporation is already well 
known throughout much of Europe. Its 
state-of-the-art displays — including 
monitors, graphics controllers and 
advanced software — win top marks 
and capture an increasing slice of the 
market. 

Eizo now has more than 10% of the 
overall monitor market in Germany, 
Austria and Switzerland. If computer 
brands are excluded, the Eizo share in 
Switzerland and Germany is 50%, 
Likewise, for 16monitors, Eizo 
commands a 50% share across the 
continent, Eizo is gaining strength in 
Scandinavia and has set up a 
distribution subsidiary in the United 
Kingdom, 

Market Specialists 

Eizo is so successful as a brand name, 
in fact, last year the company took the 
brand as its name. Eizo Corporation 
was founded in 1984 as Hitech 
Associates. Us mission was to provide 
specialized marketing and distribution 
capability in Europe and Asia for a 
sister company, Nanao. 

Where Nanao — whose business 
until then was largely OEM — 
concentrated on manufacturing, R & D 
and later through a subsidiary, U.S. 
sales, Eizo developed the market in 
Europe, in particular. 

In terms of sales, the results have 
been spectacular, with an average 
annual growth of 60% over the last six 
years. For the current fiscal year Eizo’s 
sales are projected to exceed US$120 
million. 
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Market-Speciflc R& D 

This involved much more than 
setting up a sales and distribution 
network. Eizo's approach begins with 
market-oriented R & D. It helps Nanao 
identify what kind of products 
particular markets need. 

Eizo also assists the manufacturer in 
keeping abreast of changing standards. 
Eizo monitors, for example, will con¬ 
form to the new Swedish MPR on mag¬ 
netic radiation. In the case of some 
highly sophisticated products — such as 
graphic controllers — Eizo also 
provides R & D support. 

“There is a strong symbiosis between 
Eizo and Nanao,” remarks Eizo 
founder and president Katsuhiro 
Nishimura. Eizo’s strong customer- 


















SMARTPACK is a portabie HDD featuring small size (B6), high capacity (40MB). 

You can put it in a Bookshelf, carry it in a briefcase or store it in a drawer* 

After you plug out the SMARTPACK, you don't have to worry about invasion of hackers or mischief of your neighbors. 
When you interface the SMARTPACK with PC’s, you just plug it into BASE UNIT which supplies power as well. 
HDD becomes indispensable to PC users. You can carry HDD built in laptop computers but it’s too heavy to carry 
desktop PC. 

If you use the SMARTPACK, you can handcarry 40MB ofdata and program very easily* 

SMARTPACK is very unique product which enables you to efficiently manage, store and move data* 

You can use any SMARTPACK’s with one BASE UNIT* You just plug in, turn off PC and turn on PC* 

With SMARTPACK, you can build up library of data and application program easily and efficiently. 

You want to increase the number of HDD because you have more and more data to store and HDD price is getting 
cheaper and cheaper* 

Conventional HDD subsystem will give you a lot of troublesome Installation procedure when you connect more drives. 

On the other hand, with only one BASE UNIT, you can easily increase the number of the SMARTPACK as many as possible* 
SMARTPACK also reslizes strict data confidentiality by just removing from BASE UNIT* 

SMARTPACK will help your office work as an excellent private secretary* 

SMARTPACK Specifications: _ 

DISK DRIVE UNIT 

Capacity (fofTnatted).....*'*”45.07 MB 

Number of Cylinder*'*.......-*1334 

Bytes/Block ..*****.....”*”*-512 

Average seek time**.-.....25 ms 

Host Interface.......""SCSI 

Data Transfer Rate (asynchronous).1.5 M Bytes/sec. 

Reliability: 

MTBF........*.*.30000 Hours 

ao MIDORI ELECTRONICS CO.. LTD 


MTTR —..............yyjihjp, 30 minutes 

Error Rate........ 

Weight*......*'*790 gs 

Dimensions (W X D X H) 

.. 192.6X125X35mm(7*57“ X4.92^ XL3r) 

BASE UNIT 

Power requirement*'*.AC 90 to 132 V(50Hz/60H2) 

Weight ........650 gs 

2-2-33 Tbcliibanadai, Midori-ku, Yokohama City, JAPAN 
Phone 045-961-7511 FAX 045-961-7510 
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orientation. Its Ergonomic and 
Intelligence Series of Monitors, for 
example, emphasizes the elimination 
of static, high refresh rales for flicker- 
free displays, interference reduction, 
low-frequency magnetic field in¬ 
tensity, user-friendly interfaces such as 
front-mounted controls and intelligent 
microprocessor controls. The goal is 
to achieve a better working envi¬ 
ronment where there is less user 
fatigue and higher productivity, 

Eizo follows industry trends closely. 
It has taken a leading role in de¬ 
veloping displays with high refresh 
rates and in meeting new MPR 
standards — how many display 
makers include in their press kits 
independent articles about the health 
risks of monitors? 

Through its Flex scan — flexible 
scanning — system, Eizo provides 
wide compatibility with various 
resolution and graphics standards. Its 
Dynamic Focus system uses a 
Dynamic Bean Focus Gun to provide 
crisp images across the face of the 



screen. A special wiring yoke virtually 
eliminates interference from adjacent 
monitors, 

Eizo is also expanding its 
TRINITRON range, which now 
includes 14", 17" and 20" — using the 
SONY CRTs which are widely 
recognized for their excellence. In 
addition it has a wide product range 
for high performance graphics 


controllers — VGA, GSP and 8514/A, 

Eizo offers a comprehensive 
product range of screen sizes, starting 
at 12" and going to 20", and 
resolutions beginning with 640 x 480 
monitors for general use, running 
through middle range of 1024 x 768 
for CAD and similar uses, to high-end 
use up to 1664 x 1200. The same is 
true of its graphics boards. 

Backing up these product develop¬ 
ments is the Eizo and Nanao R & D 
program. Here work includes 
perfecting existing product lines and 
developing new products, such as flat 
screen displays and multimedia 
boards. 

New Products for CeBIT 

Eizo plans to showcase a number of 
new products at Hanover this year. 
One is the FlexScan Model T560i, a 
0,26 mm fine pitch 17" high resolution 
color display with a TRINITRON 
CRT. The T560i is a new generation 
of multi-scan monitor with optimized 
performance to support from VGA to 
1280 X 1024 resolution in a high- 
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refresh, flicker-free screen. Its 
automatic adjusting horizontal 
frequency range from 30 Hz to 78 Hz 
and vertical scan frequency range 
from 55 Hz to 90 Hz, ensure com¬ 
patibility with IBM PS/Z, Apple Mac 
II, Eizo MD-BIO and other extended 
VGA cards. 



The T560i is equipped with a micro¬ 
processor and memory to control the 
picture information for a number of 
different signals. In addition to several 
standard signals already preset for 
convenience, users can adjust the 
picture size and position of a 
particular signal and store it in the 
memory for automatic readjustment. 

As an option the T560i complies 
with the new Swedish MPR-1990 
standard and the values recommended 
by the Swedish Confederation of 
Professional Employees (TCO) for 
alternating magnetic field, alternating 
electric field and static electricity. 

The 17" TRINITRON CRT is e- 
quipped with an anti-static electricity 
coating which produces lifelike high- 
contrast color graphics. The cy¬ 
lindrical screen face minimizes light 
reflection and image distortion. 
Mutual interference with adjacent 
monitors is reduced by using S/S DY. 


Japan’s Oldest 
Leading 
HDD-Maker 

Founded in 1972 Midori Electronics 
has projected sales for the current 
fiscal year of well over US$50 million. 
Although well known in the Japanese 
computer industry, Midori is only just 
mapping its entry into the European 
Market. 

In Japan Midori consciously plays 
the role of niche marketer and Takes 
pride in the fact That despite its 
comparatively modest size it is able to 
compete effectively — so effectively, it 
says, that larger firms are now seeking 
it out. 

As Midori puts it, “We are able to 
do things larger corporations cannot. 
We are able to create without being 
swayed by marketing manuals.” 

Midori’s main money-spinners are 
in computer peripherals, including 
magnetic storage devices, PC com- 


SEKISUI gs.232( 

MULTI-PHOTOCOL ANALYZER MUiTf-R^OTOCOi 

LE-3000 

Monitors high-speed 
communication of 72Kbps. 

A high-end analyzer capable 
of program simulation 

■MAJOR FUNCTIONS 

• StatisticaE analyses 

• Idle time measurement 

• Aiftomatic configuration 

• Data extend wkh 128KB/256KB 
S-RAM cards 

• Protocol translation display capability 

• Powerful trigger function 

• Timer/counter capability 

• Off-line analysis 

• BERT function 

• 192 Kbyte buffer memory 


^UNEEYE 



MULTI-PROTOCOL AHALVZet 

LE-2000 

I Multi-function analyzer that supports 
high-speed communications network of 
64Kbps, 


COMPACT PROTOCOL ANALYZER 

LE-1000 

I High-performance RS-232C line monitor 
capable of monitoring high-speed asyn¬ 
chronous cximmunication of 36.4Kbps. 




COMPAQ LOGIC ANALTHR 

You can't expect a higher cost performance 
from machines of this compact body: A-4 size 
weighing 1.4kg with advanced functions of 
high-class machines enabled through the 
adoption of custom components (ASIC). 


COMPACT LOGIC ANALYZER 

CA-1000 

• Simultaneous sampUng 
of 16 channels at a rate 
of 100MHz. 

• Large capacity memory: 
32Kbits/CH 


COMPACT LOGIC ANALYZER 

CA-500 

• SimultaneOLis sampling 
of 16 channels at a rate 
of 50MHz. 

• Large capacity memory; 
32Kblts/CH 


FEATURES i*<iiii>iiiii>iiii»iiiii>iiiH»Hiiiitiiiiiiii 

• File management • Frequency counting 

■ Glitch detection ■Display interchange 

• Data comparation/display 


sc/2 

SC/2 has the SCSI simulation capability. 

A high-performance analyzer for professional 
use that is capable of simulating both the 
initiator and the target. 


» This product is controJIed under Foreign Exchange and Foreign Trade Control Law as one of the strategic prioduci&. 

• In the case of exporting this product, h; Is requeslod that you Is^e necessary prooei^res to obtain prior approval from the Japanese government 


SEKISUI CHEMICAL CO.,LTD. 

Computer Applied Equipment Division 


4-4 Nish item ma, 2^:home, Kita-ky, Osaka, 530 Japan 
PHONE: OSAKA (06) 365-4504 FAX: OSAKA (06) 365-4376 
TtLEX: 5236943 SEKIOS J 
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munications devices and hard disk drives 
— it is Japan’s oldest leading HDD 
producer. 

Aiming to Dominate Japan’s 
HDD Market 

Indeed, its strategy on HDDs reveals 
much about the company’s positive 
outlook. Midori is frank about its goals: it 
places great significance on the fact that 
it has been a dominant force in Japan’s 
HDD market and intends to continue 
dominating the market, while main¬ 
taining its quality ranking. 

Key to its strategy is the recognition 
that in a mature market large 
competitors — perhaps suffering from 
corporate “arteriosclerosis” — may find 
it difficult to compete and will try to 
move on to newer fields. Yet, Midori 
recognizes that there is demand even in a 
mature market for new, versatile 
products. 

Thus, one element in Midori’s strategy 
for HDD in the '90s will be to try to do 
this to stimulate other manufacturers and 
solidify third-party positioning in Japan. 
An EmpKasis on new Products 

Although strong demand has made 
HDD and magnetic storage devices 
more important than ever to Midori’s 
bottom line, excitement in the company 
focuses not so much on its current 
mainline products, but on new product 
development. 

Midori wants to build itself into a 
significant producer of stand-alone 
products — breaking away from its 
current position as a manufacturer of 
peripherals alone. In the end, the 
company hopes to be able to diversify 
into a number of parallel business lines 
with a corporate group structure to 
match. 

Work on this objeclive began several 
years ago so that right now the R & D 
effort is beginning to pay off. The 
company indicates new products are 
coming through the development 
pipeline at the rate of one model every 
two or three months. 

Typical of Midori’s new products 
being released in 1991, are a SCSI hard 
disk featuring higher value added; a 
removable hard disk designed to match 
current media needs completely while 
still being user friendly; and a highly 
functional sampler for computer sound 
and voice output devices. 


R & D Objective: Products 
that are Wanted 

The basis of Midori’s development 
policy is to create products that are 
wanted. By “products that are wanted ” 
the company means not only the actual 
product, but also the conceptual 
framework in which it exists, 

“It goes without saying,” Midori 
reasons, “that we cannot be ordinary. We 
have to be people of the future that can 
anticipate the future at least six months 
in advance. We have to be future users. 
Turning this around, this means that we 
have to create products that wdll be 
wanted by future users,” On this Midori 
will not compromise: an unwanted prod¬ 
uct is a product Midori does not want. 
Not Just Technical Superiority 
Rather than talk about technical 
superiority, Midori promotes “idea” 


During the 198()s many larger Japanese 
companies recognized the need to broaden 
their business lines. Sekisui Chemical has 
sales in excess of US$4 billion. Founded in 
1947, it is the nucleus of a corporate group 
which includes 150 firms in Japan and 
some 30 overseas. 

Sekisui began as a plastics processor and 
now ranks as Japan's largest PVC resin 
processor. It has also diversified into fine 
chemicals, building materials, pre¬ 
fabricated housing, w'here it ranks fifth in 
Japan, household and industrial products, 
industrial maleriais, medical products and 
computer and applied electronics 
equipment. 

'Hie last area is of interest here and it is 
one that Sekisui has strengthened with a 
new Applied Electronics Research facility 
at Tsukuba near Tokyo. 

Sekisui comes to Hanover with a 
number of interesting products. These 
include its Line Eye protocol analyzer 
series, LE-1000, LE-2000 and LE-3(J()a. 
The LEdtXlO makes it possible to execute 
the realtime monitoring of communication 
data op to 38.4 Kbps with various codes 
including HEX. It also measures the 
communication idle time and displays the 
idle time on the monitor screen. 

The LE-2Q00 handles up to 64 Kbps and 
the LE-3000 up to 72 Kbps. Like the LE- 
1000 both have a simulation function. In 
the case of the LE-3000 there are six 


superiority. Since technology expec¬ 
tations and standards are high in Japan, 
advantage comes from having a better 
vision — a better idea — of how to use 
technology. This is true both of basic 
product ideas and of increasing 
functionality. 

A good example of Midori^s approach 
is SMARTPACK, a SCSI removable 
HDD unit. Small in size (192.5 x 125 x 33 
mm), with high capacity {40 mb) and 
substantial durability, SMARTPACK is 
portable and convenient. Since they are 
removable, as each one is filled, another 
can be plugged into the base unit. 
Multiple SMARTPACKs provide ad¬ 
ditional storage far more easily than 
conventional fixed HDD systems, and 
files as well as programs can be taken 
securely from location to location. 



different functions, such as flow control, 
echo-back and multi-polling. 

The LE-3()00 also features an excellent 
statistics monitor. Since it adopts the 128 
Ky256 Kb memory card as an option, it can 
be used not only for storage of monitor 
data and setting conditions, but also for 
extension of a buffer up to a maximum of 
448 Kb. 

Another SekLsui product is the CA-KXX) 
low-cost compact logic analyzer. The CA- 
1000 makes possible measurements for 16 
input channels at a sampling rate of 100 
MHz simultaneously, supporting the 
timing analysis for high-speed systems. 

The CA-tOOO has a 32 Kbit/channel 
large-capacity memory which allows for 
long-time observation. It also features a 
file control function to save the fetched 
data or measurement conditions in the 64 
Kb back-up memory 

Another important advantage is its large- 
size, high-contrast LCD. This provides 
display for 16 channels simultaneously. 


The Results of Diversification 
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New Reflection* Network Series Sottware 
brings the best ot both wortds to your PC. 



Easy access to itosts and on your netiNOifc. HP 3000,9000, VAX and UNIX 


Ai Iasi you can move smoothly between your 
servers, hosts and PC. Reflection Network Series 
Software puts them all at your fingertips. No more 
rebooting when you have to transfer a file. Run 
several sessions on multiple hosts from any PC on 
network. 

\fersatile Reflection terminal emulation 
software with its robust user interface becomes the 
common denominator. UNIX and VAX hosts over 
Ethernet, using TCP/IP and lAT with your Novell, 
3Com or other leading LANs. Whatever your 
network configuration, we help you communicate 
with the most elegant, reliable, and transparent 
connection for y’our multivendor network. 

We call it concurrent access. Quite simply; 
you gel the best of all possible worlds. All on your 
own familiar PC with commands that you 
understand Run multiple sessions in multiple 


windows, And transfer files between your worlds 
faster with our cjwn easy-to-use FTP Easy^ access 
for anyxjfie and everyone on your networlc 
Slide effiortlesslyfrom one environment to 
ancxher Whatever communication protocols are 
required, you'll install and remove them on demand 
Bringing these two worlds together makes 
your work simpler and faster. And it doesn't cost 
that much. Let us show you. You'll find Reflection 
Network Series will save you time and money. You 
can even use our powerful command language to 
automate repetitive tasks. 

The best part is—we make it all so easy 
you'll never even know we're there. Our products 
take up very little RAM on your PC so there's plenty 
of room for your most powerful applications. 

See for yourself how much easier the 
Reflection Network Series can make your life. 


Call on our authorised distributors: 


FdiMl/GB 

(0784)438441 

IMX Systeras/GB 

(0483) 772280 

Data Fadory/CH 

(01) 3112911 

GFK Hambuig/D 

(040) 23 7301-27 

Data. Helsiiiki/SF 

(0) ®2 6760 

ADE/F 

(61)73 3249 

NV nKitmilka/B 

(053) 65 0411 

Ddawaie CompirtiJtg/B 

(3)829 5411 

Computing & Systanfi 


Cocisdiantv'NL 

(040)434 957 

SIS DatEfWEmrtielliii^A 

(1)376316 


(030) 2421074 

maxi/t 

(1)8151234 

Sootpiai Systems/P 

(3)485 40 44 

NOCOMAB/S/N/D 

(018) 321090 

Bcnieiiid/IS 

C1)61206J 

Salooni/SF 

(41)62 0766 

CammCarie/CH 

(01) 730 24 31 

Meg^/AIUS 

(3)874 3633 

Br^ Software/ BRA 

(21) 240 3143 

Datacom Ikdinology, LTD/NZ 

(9)3009599 

Singapore Comptaa- Systems 


PTE, LTD/SIN 

(65) 778 3477 

Wiiiker lecher & Qiii 

inn, Inc. # 


See us at CeBIT, Hall 12, Booth C-67/l 
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"PowerWatch is available in the 
United Kingdom from;” 


UNiSYS 


ICELOCK 

Icelock is an exclusive soft¬ 
ware protection device 
which allows any software 
reseller—^from developers to 
distributors to corporate 
users—to protect the pro¬ 
grams they sell or use from 
software piracy. Icelock Is a 
small "dongle" which plugs 
Into any serial or parallel port 
on the computer—and yet 
still leaves the port open for 
peripherals. Software can be 
used like a book: copies of 
programs can be be kept In 
many places but only run on 
computers that have the 
exclusive ICE device. 

Icelock encodes existing 
EXEand COM files. 


FHDWERWATCH 

PowerWatch works with any 
UPS to provide guaranteed 
software and hardware shut¬ 
down during a power failure 
before the UPS batteries are 
exhausted. This eliminates 
the possibility of UPS failure 
when battery time Is ex¬ 
ceeded. It saves your files, exits 
your programs and logs out of 
the network. Available to MS- 
DOS, XENIX and UNIX users. 
Compatible with all major 
networks. 



FILELOCK 

Fllelock Is a combination of 
hardware and software to 
protect sensitive data. 
Fllelock Inserts into any serial 
or parallel port to allow se¬ 
cured data to be accessed 
from within an application. 
Fllelock maintains a library 
of secure files and it 
compresses secured files. 


THE WORLDWIDE LEADER 

IN DATA PROTECTION 
OFFERS THESE 

FOUR EXCITING 
PRODUCTS 





See us in Europe at CeBIT Hall 18 1st FI, A54 

TRACKERS FIVE 

personal contact management software 


Tracker^'^ Five is an"intelllgenf cardfile system which dramatically simplifies the storage, retrieval. 
up<lating and access of information on clients, customers, arxj contacts. 

Arxj. because Tracker Five can be a TSR (terminate arxi stay resident) system, it means that no 
matter what else you're working on, one hot-key brings Tracker ™ Five to the screen, ready to 
help you write a note, schedule an appointment in your calendar, or retrieve a vital piece of 
Inforrrxjtlon In an iretant. 


Distributorships available, coll or fox: 

313 R/E Lid. 43 Argow PI. Nanuet N.Y. 10954 Tel. 1 (800) UD 313 RE 
Tel. 1-(914) 623-1630. Fax (914) 623-7180 

WORLDWIDE SUPPORT 

Australia: (62) 310728 Fax (62) 961815 Belgium: (013) 771902 Fax (013) 777372 

Denmark: (042) 804200 Fax (042) 804131 Italy: (02) 6698 1094 Fax (02) 6700 705 
Malaysia: (03) 719 8299 Fax (03) 717 6558 Netherlands: (020) 5861 411 Fax (020) 5861568 
United Kingdom: (0600) 5829 Fax (0600) 72179 













INTERNATIONAL FEATURE 


Beyond RISC: 

The PgC7600 Microprocessor 

A low-cost, second-generation RKC processor 
that may be fast enough to emulate other processors 

DICK FOUNTAIN 



IBM PC Emulation on a Transputer 

In 1984, Sinclair and Shelton independently ap¬ 
proached Inmos to discuss using its newly born 
transputer as the engine for a workstation that 
would achieve PC compatibility via software 
emulation. Even though software emulation is 
slow, they believed that a transputer was capable 
of emulating a 4.77-MHz IBM XT in software 
with comparable performance. Sinclair and 
Shelton, who had been friends for years, then 
worked together to design a workstation that 
would have high-resolution monochrome graph¬ 
ics, not unlike those of the Mac; integrated fax, 
scanner, printer, and photocopier capabilities; 
and easy-to-use visual software that would es¬ 
tablish it as a universal office tool. 


E ver since Sir Clive Sinclair became involved in Ana- 
mar tic, the Cambridge-based wafer-scale chip firm, 
persistent rumors have circulated in the U.K. com¬ 
puter press that he is working on an ultrahigh-perfor- 
mance parallel processor. So far, however, these rumors 
have been notably short on detail. Anamartic is actually 
working on fast cache-memory products, while the truth be¬ 
hind the rumors involves another pioneer of British com¬ 
puter design, Chris Shelton, and a firm called PGC, in 
which Sinclair is a minority shareholder. 

Veterans of the U.K. personal computer scene may re¬ 
member Chris Shelton as the designer, back in 1977, of the 
Nascom single-board computer, which started a whole gen¬ 
eration of home hackers on programming ca¬ 
reers. Others may remember him for the Shel¬ 
ton SigNet business computer, launched in 
1981. An advanced design for its time, the Sig¬ 
Net served multiple users with its close-coupled 
network of Z80 processors running a CP/M* 
compatible operating system—a sort of parallel 
computer. 


By 1987, both men had given up on the transputer as an 
emulation engine. The market now demanded at least 12- 
MHz IBM AT performance (with the 386 coming fast), and 
the 20-million-instructions-per-second (MIPS) transputer 
was not up to the task. Also, Inmos’s future was looking 
uncertain, with a For Sale sign hanging over the firm. 

Sinclair and Shelton decided instead to design a new pro¬ 
cessor to drive their office workstation. It would combine 
low system cost with high performance. To achieve the low 
component count that Sinclair’s ultralow-cost approach to 
computer manufacturing required, this processor had to be 
the CPU as well as the graphics CRT controller and the 
laser-printer engine. 
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BEYOND RISC 


A Fresh Start 

The processor, code-named the PgC7600, has been in develop¬ 
ment since 1988 by a small team led by Shelton and financ^ 
mainly by Sinclair. Rumors persist that the firm may use the 
PGC chip in a successor to the Cambridge Computer Z88 note¬ 
book computer. Despite Sinclair’s recent sale of his interest in 
Cambridge Computer, Shelton insists that Sinclair is committed 
to PGC and that adequate funding exists to continue the project. 

Computer simulations of the chip were completed by July 
1989 and masks for making it by March 1990. First samples 
failed because of a process fault, and second samples revealed a 
flaw in the RAM interface. I had timed this article to coincide 
with the delivery of third (working) samples of the chip, but 
these have been delayed. Hopefully, a PgC7600 will be run¬ 
ning by the time this article is published. 

If you view the Acorn RISC machine (Acorn ARM), MIPS, 
Sun SPARC, and Motorola 88000 processors as first-generation 
RISC chips, then the PgC7600 architecture would represent the 
next generation. The key idea behind its design is that speeding 
up a RISC processor eventually takes you to a point at which 
you cannot keep up with getting signals on and off the chip. 
Pins simply cannot be driven fast enough to service a 200- 
MIPS processor, which is the sort of speed for which Shelton is 
aiming. He therefore has decided to isolate the RISC CPU by 
completely surrounding it with on-chip peripheral-control units 

that handle all the 


BVTE 


ACTION SUMMARY 


A Faster RISC 
Processor 

A new British company 
named PGC has designed 
what may be called a second- 
generation RISC processor. 
The PgC7600 microproces¬ 
sor will reportedly run at 160 
MIPS, a speed made possible 
by integrating numerous sup¬ 
port chips into the processor. 
The chip's designers original¬ 
ly intended it to be used for 
full-speed emulation of the 
Intel 8086 family of proces¬ 
sors, but now they are look¬ 
ing at broader applications. 
In quantity, the chip will re¬ 
portedly sell for US$20. Pro¬ 
totype versions of the 
PgC7600 should be available 
by the time you read this. 


communications with 
the outside world 
(e.g., memory ac¬ 
cesses, interrupts, 
and I/O channels). 
The PgC contains on- 
chip timers, video 
RAM (VRAM) sup¬ 
port, interrupt-vector 
generation, DMA, an 
I2C bus for LANs, 
and a memory con¬ 
troller unit (MCU), 
which can refresh dy¬ 
namic memories. The 
CPU can “talk” only 
to these on-chip units 
and knows nothing 
about pins and the ex¬ 
ternal world. 

In the resulting ar¬ 
chitecture, the CPU 
core is allowed to run 
free (i.e., unclocked) 
at whatever speed the 
silicon will support 
and for as long as it 
has instructions to 
process. Clocking 
comes from the out¬ 
side world by means 
of the memory inter¬ 
face, which must, of 
course, be synchro¬ 
nous to work with 
present-day memory 
chips. Between any 
two external memory 
cycles, the processor 


may execute hundreds or thousands of instructions if it is in a 
tight loop working on register contents only; the programmer 
does not need to know and, indeed, cannot know how many 
such instructions are executed. 

As so often happens in this industry, the same idea pops up 
in several places at once, and sure enough, the November 1990 
BYTE Microbytes article “Minimalist Architecture Promises 
Speed, Chips That Can Mimic Others” saw the announcement 
of Teraplex’s Minimum Instruction Set Computer (MISC) de¬ 
sign. Although dissimilar in many ways, it uses a similar free- 
running principle. 

All the PgC’s interfaces to the outside world have been opti¬ 
mized for speed. For example, the chip uses unbuffered static- 
column mode for RAM accesses and a small but ingenious on- 
chip cache (called the Q-Cache) to keep the processor fed with 
instructions. In addition, to further improve the memory band¬ 
width for instruction fetches, the PgC has a simple RI^ core 
processor with about 100 instructions, almost all of which are 1 
byte long. 

The instructions are all hard-wired, so there is no micro¬ 
code, but the PgC still uses an on-chip ROM area that contains 
subroutines composed of actual processor instructions. The 
hardware can cause Jumps into these ROM routines, which im¬ 
plement CISC-type compound instructions, such as interrupt 
handlers, I/O data transfers, and memory-block moves. For ex¬ 
ample, flipping an interrupt pin may cause a direct jump into a 
ROM subroutine, providing extremely fast interrupt response. 
Resetting the processor is also treated as an interrupt, jumping 
you into ROM bootstrap code. ROM code also helps to manage 
the Q-Cache. 

Return to Bipolar Technology 

To achieve the performance (in excess of 160 MIPS) that he 
believes is required to emulate other commercial CPUs in soft¬ 
ware, Shelton is implementing the PgC7600 in a bipolar pro¬ 
cess—a most unorthodox decision. Bipolar technology is as old 
as semiconductor technology itself; the original discrete tran¬ 
sistors were bipolar devices made from simple sandwiches of P- 
and N-type silicon. The technology is familiar today in the 
form of Schottky TTL parts. Because of its high power con¬ 
sumption, however, bipolar technology has been completely 
supplanted by MOS technologies (NMOS and CMOS) for 
microprocessors and memories. Bipolar transistors consume 
power in the on and off states, whereas MOS transistors con¬ 
sume p>ower only during the transition. 

Bipolar technology does have its advantages: It is faster than 
MOS, and it scales down better to submicron sizes. Also, be¬ 
cause it is current-switching rather than voltage-switching, it 
can drive low-impedance loads like CPU pins faster than MOS 
can, bringing benefits in better CPU-memory bandwidth. PGC 
skirts the power-consumption problem by reducing a logic tran¬ 
sition to 0.25 volt instead of the standard TTL 5 V, which re¬ 
duces the energy dissipation by a factor of400 (since the energy 
depends on voltage squared). 

The process that PGC uses is one originally developed by 
Ferranti (now Plessey-GEC), called Collector Depletor Isola¬ 
tion (CDI). It offers access times of 2.5 nanoseconds at the 
modest 1.2-micron scale. The PgC7600 will be implemented 
initially as a gate array that occupies a 10- by 10-mm silicon 
chip, but this could be reduced to 7 by 7 mm with a custom 
layout. Some 33 percent of the chip area is RAM and ROM. In 
CMOS, Shelton believes that the 6000-gate chip could be im¬ 
plemented on a 2- by 2-mm die. but performance would fall to 
between 60 and 70 MIPS. 

The bipolar process requires fewer masks than does CMOS. 

continued 
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JC BOARDS, 


World Class 

HIGH PERFORMANCE PRODUCTS 




ictured above is 
a portion of the 
products made 
by JCIS* Our fac¬ 
tories in California 
have been producing boards 
for YARs and OEMs since 1979- 
These boards have been de¬ 
signed by JCIS for performance 
and reliability. 


Our boards are used by 
OEMs worldwide as the basis 
for many of their own systems. 
More than 1/4 million end 
users are using JCIS designed 
products. More than 450 
dealers offer our boards and 
systems to their clients. 


Made in 

USA 


JC Information Systems Corp, 

Higt Per/ortftance Company Since 1979 

l6l Whitney Place 
Fremont, CA 94539 
Tel: (415)659-8440 
FAX:(4I5) 659-8449 


Our experienced engineer¬ 
ing staff have designed- 
to-spec, many products 
using the latest tech¬ 
nology, for OEMs that 
do their own manufac¬ 
turing, And we can provide 
you as well, with a design that 
offers world class performance. 


Call or FAX for a complete 
catalog of our current pro¬ 
ducts. Experience the extra¬ 
ordinary quality, performance 
and engineering that goes into 
each JCIS product. 
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BEYOND RISC 


PGC hopes this will help them produce the chip for US$20 in 
quantity. This, in combination with the fact that it requires few 
^ue-logic chips, could make it attractive as an embedded con¬ 
troller as well as an almost “glueless” single-chip CPU for low- 
cost workstations. 

A160-MIPS CPU 

The prototype PgC7600 has an integer CPU that is expected to 
operate at about 160 MIPS. There is no on-chip FPU. The CPU 
is provided with 40 registers, divided into five banks of eight. 


T 

A he bipolar process could 
make it attractive as an 
embedded controller as well as 
an almost ^^glueless’’ single-chip 
CPU for low-cost workstations. 



All are 32 bits wide and can be accessed in 2.5 ns, giving a 
processor cycle time of about 5 ns. There is also an accumula¬ 
tor, a program counter, and a few special registers, including a 
status record. 

The register architecture is designed to be scalable in future 
versions while maintaining compatibility with earlier versions. 
To achieve this, the register banks are named 0, 1,2, 3, and 
TOP. When an interrupt is serviced, state information such as 
the Accumulator and Program-Counter contents are saved only 
in the TOP register bank. Designers could add more banks, 
(numbered, for example, 0, 1,2, 3, 4, 5, and TOP) without 
causing programs written for earlier versions to break. 

The Q-Cache is a fast (2.5-ns) on-chip RAM area that is 32 
bytes long and can, therefore, hold an average of 32 instruc¬ 
tions. In hardware terms, the Q-Cache is implemented as a cir¬ 
cular buffer. During sequential program execution, it gets re¬ 
loaded in single-word (32-bit) chunks, thereby acting as a 32- 
byte moving window into main memory. When a branch 
instruction causes the cache to become invalid, it gets reloaded 
in 64-bit chunks, and each chunk can start executing while the 
next one is loading. 

This is a simple caching scheme, without set associativity or 
the other elaborate features used by manufacturers such as 
Intel. The Q-Cache is transparent to programs, which see only 
a normal program counter; there are no cache-flush instruc¬ 
tions, and none are needed. Like the register architecture, the 
Q-Cache would be transparently scalable for future chip ver¬ 
sions. Programs written for some larger cached version would 
always run on old versions but perhaps less efficiently, as some 
loops would not fit in the cache. 

The instruction fetch unit can supply instructions to the CPU 
either from the Q-Cache or from the on-chip ROM, and the 
CPU rather than the IFU decides when it is ready for the next 
instruction. All CPU instructions transfer data between regis¬ 
ters, the accumulator, and the integer ALU, and their timing 


values are purely nominal; in practice, the speed at which they 
execute varies with temperature and from device to device ac¬ 
cording to the silicon quality. If the CPU runs out of instruc¬ 
tions, it just waits. The IFU executes program control instruc¬ 
tions (e.g., branches) and also obtains further instructions 
when an interrupt occurs or when the Q-Cache becomes empty 
or invalid; it does this by talking to another peripheral unit, for 
example, the MCU. 

The MCU is described in PGC’s documentation as aggres¬ 
sive, and this is no exaggeration. It controls most of the 
PgC7600’s 84 external pins, and it features separate address 
and data buses. Since the PgC7600 was designed for use in low- 
cost systems, it clearly could not depend on the use of fast and 
expensive static RAM to attain the necessary processor-to- 
memory bandwidth. Hence, the MCU uses every possible tech¬ 
nique to optimize access to ordinary DRAM, and it supports 
the static-column and fast-page modes of modern DRAM chips 
as well as SRAM. These modes (also supported by the Acorn 
ARM and Intel i860) typically allow 512 consecutive data 
words to be accessed from the same row of a RAM chip by 
changing the column address but not the row address. For inex¬ 
pensive, 100-ns-access-time DRAM chips, the row-address 
select cycle time may be as much as 180 ns, but the column- 
access select cycle is only 55 ns, becoming the effective cycle 
time. The PgC generates its CAS/RAS multiplexer signals on- 
chip, so they add only 3 ns to the cycle time. With an external 
MMU chip, as much as 20 ns might be consumed in communi¬ 
cation between the CPU and the MMU. The use of a bipolar 
drive for the pins allows the MCU to access memory without 
buffering, saving even more time. 

The prototype PgC7600 will access memory organized into 
two banks (later versions may use four or more), addressable on 
random 32-bit word boundaries; byte addressing is not sup¬ 
ported. The MCU has direct access to the accumulator; thus, it 
always knows what the next address will be, making for fast 
bank logic. It can even handle two banks of different speed 
RAM (e.g., one fast SRAM and one slow DRAM). The timing 
information gets loaded from an external ROM during the boot¬ 
strap interrupt procedure. The MCU is the only part of the 
PgC7600 that depends on external timing. With a 16-MHz 
clock, it should achieve a 25-ns cycle time with 15-ns SRAM 
and a 50-ns cycle time with 80-ns DRAM, providing a band¬ 
width between 160 and 80 megabytes per second. 

The MCU doesn’t directly support memory protection or 
virtual memory, but it provides indirect support by being inter¬ 
ruptible, even in midcycle. Hence, external detection hardware 
can Jam the controller when a page fault or protected access 
occurs. The CPU then runs out of instructions and waits pa¬ 
tiently while an interrupt routine corrects the fault, for exam¬ 
ple, by requesting a new page from a disk controller. Shelton 
suggests that a second PgC7600, mounted pin-for-pin over the 
master processor, is the ideal engine to act as a virtual memory 
controller, but even a Z80 could do the job. 

Although the original requirement for the PgC7600 to act as 
a full graphics processor was abandoned, the final design can 
still act as an integrated CRT controller. A dedicated interrupt 
causes a jump into a ROM subroutine, which grabs a video ad¬ 
dress from the TOP register bank, puts it into the MCU, and 
then requests a VRAM access cycle. Control then returns to 
external code, which computes the next video address. If you 
put your video-synchronous signal onto this interrupt pin, the 
PgC7600 becomes a CRT controller for video buffers imple¬ 
mented with VRAM chips (but not ordinary RAM). Shelton 
estimates that controlling a 1024- by 768-pixel by 8-bit video 
buffer in this way would consume about 1 percent of CPU time. 

continued 
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THE SIGN OF EXCELLENCE 



GET A POWER LAPTOP WITH 120MB H.Ds 

PRACTICALLY NEVER RUN OUT BATTERY 


LAPTOP DESK TOP 



LUNCH BOX P01ABLE 



•286-16 CPU 
•4 MB ON BOARD 
•120 MB HD 
•1.44 MB FD 
•VGA LCD DISPLAY 
•BATTERY 
•2 SERIAL PORT 
•1 PARALLEL PORT 
•EXTERNAL MONITOR 
CONNECTOR 
•SMALLER H.D. 
MODEL AVAILABLE 
AT LOWER PRICE 


FROM 8088 SYSTEMS 
TO 486-33 SYSTEMS 
ISA OR EISA 

AT A VERY REASONABLE 
PRICE 

386-33 SYSTEM FROM 

$ 999 

486 SYSTEM STARTS FROM 

$ 1,995 


BOTH 

LCD OR GAS PLASMA DISPLAY 
VGA, OR VGA + 

SYSTEM CONHGURED FROM 
286 TO 486-33 ISA SYSTEM 
HARD DRIVE SIZE UP 
TO 345 MB 

386-33 SYSTEM START 
FROM j 2,195 

486 SYSTEM START 
FROM j 


$ 2,195 

• 8086 OR 80386SX 
MODELS AVAILABLE 


WE DO NOVELL NETWORKING AND UNIX 
SYSTEMS PRE-INSTALLATION PACKAGE 


JOIN OUR MANY ALREADY SATISFIED EUROPEAN 
CUSTOMERS ORDER YOUR OEM SYSTEMS FROM ABTECH. 
OEM ORDER START FROM 100 UNITS A YEAR. ORDERS 
MAYBE CUSTOMERIEED TO YOUR NEEDS. FROM 
CREATING A COMPANY LOGO TO MAKING A SYSTEM 
MANUAL. 


FOR MORE INFORMATION CALL: 


ABTECH INC. 

1431 N. POTRERO AVE. UNIT B ORDER: 818-575-0007 

S. EL MONTE, CA 91733 U.S.A. FAX: 818-575-1500 

OFnCES IN: 

ARGENTINA, BRASIL.CHINAJiOMANlA & TAIWAN 
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BEYOND RISC 



Beyond Emulation 

The original purpose of the high performance promised by the 
PgC7600 was for full-speed emulation of other processors, es¬ 
pecially the Intel 8086 family, in software, allowing the chip to 
drive a low-cost IBM PC-compatible workstation. However, 
PGC is now envisaging broader applications. Though the chip 
does not have special communications hardware like that of the 
Inmos transputer, its fast memory access would enable it to be 
used in pardlel-processing systems where shared memory is 
the communication channel between processes. 

Alternatively, you could build a message-passing parallel 
system out of distributed processors with dual-port^ local 
memories. Your software would assemble a message in RAM 
and then raise a PgC message interrupt, which uses the same 
mechanism as the video interrupt mentioned above. Using a 
simple external clock, the dual-port message RAM then trans¬ 
fers its contents serially into another remote RAM, just as a 
VRAM would transfer its contents to a CRT display. The soft¬ 
ware does not need to know anything about the physical carrier 
layer, which might be a ribbon cable, a bus, or a fiber-optic 
link. Apart from the microsecond it takes to set up the transfer, 
the CPU is not involved, and it can continue processing while 
the message is autonomously transferred. 

Unlike transputer links, this scheme places no constraints on 
the topology; you can have as many message channels as you 
need, and they can be broadcast or point-to-point. This sort of 
system would be ideal for running distributed message-passing 
operating systems such as Helios or Taos (see my article “Taos: 
An Innovation in Operating Systems’* on page 117). PGC has 


been in close contact with the developers of both operating sys¬ 
tems and has even modified the instruction set of the PgC to 
better accommodate Taos’s message-passing scheme. 

As mentioned, the PgC76()0 has no hardware for floating¬ 
point arithmetic, which would seem to disqualify it from 
supercomputer applications. However, Shelton argues with 
some conviction that the superior processor-to-memory band¬ 
width can be exploited here. The basic problem in high-speed 
floating-point computing is always data bandwidth, suggesting 
as a solution that the PgC76()0 feed floating-point data into 
pseudoregisters held in dual-ported RAM. From there, the data 
would be autonomously transferred into a streamed FPU, such 
as those from AMD, Weitek, or Cyrix, and the answers would 
be transferred back to the PgC by the same means. Using 15-ns 
SRAM pseudoregisters, the PgC7600 should be capable of 
transferring data at 160 MBps or 1280 megabits per second. If 
each floating-point operation involved 100 bits, a three- 
operand scheme could sustain the quoted peak rate of the FPU, 
which could be up to 33 million single-precision floating-point 
operations per second. Combining this with the parallel 
scheme would allow pipelines of many PgC7600s to be con¬ 
structed to deliver supercomputer performance. 

Another intriguing possibility, given Sinclair’s Anamartic 
connections, would be wafer-scale integration, for which the 
60(X)-gate PgC design is an ideal candidate. We’ll see what 
happens. ■ 


Dick Fountain is a contributing editor for BYTE based in Lon¬ 
don. He can be reached on BIX as **dickp. “ 
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Other Pan-European Computer Magazine! 
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1 million people worldwide read BYTE every month. 
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VIDEO DISPLAY SYSTEMS 
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DRIVERS 
21/2 axis CAM • 


TRIOEHT® 

• 3D Surface Modeler 




entry level 


m the electronic drafting board 
"m that signals the dawn of a new 
M era in CAD/CAM technoiogy 

r -vlT® is comprised of hardware boards and CAO sofl^s 
De installed on any AT-compatible i 28G based PC. Using tiib 
vv and SW facilities provided by CADKIT^^, Inexpensive PCs are 
transformed at low cost into sophisticated, high-end, turn-key, 
protessional CAD workstations. 


HARDWARE 

AT-compatjble CPU board 

Morotola MC 68020/30 • 
Motorola MG 88881/82 • 
2-8 MB ORAM • 
8-16 bit AT-biisl/F* 
2 output connectors • 


CAD/CAM SOFTWARE 


HARDWARE 

AT-compalil}le GRAPHICS board 

• AMD QPDM 

• 4-8 graphics memory planes 

• 1024x768 on 280x1024 pixel 
resolution 

• RS170 RGB not interlaced l/F 
•2RS232C l/F 
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FAST® 

2D-30 Mechanical Engineering' 


BUILDER® 
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Technology 

that stands the test of time 



For over 40 years now Sankyo 
have been supplying the world with 
motors (currently 150 million a year in 
fact), magnetic heads, card readers 
and industrial robots of outstanding 
technical excellence. 

It's true weVe been around a long 
rime. But in all that time weVe never 
once rested on our laurels. 

Instead we’ve always aimed to 
push the boundaries of technology and 
design still further. 

Something that’s especially true of 
our approach to the tape drive market. 



Sankyo tape drives offer state-of-the- 
art design and unrivalled reliability. 

Each drive is fully enclosed, has a 
direct drive moton a door for media 


protection and modem design head 
mechanism. 

And as well as the Sankyo 
150Mb and 525Mb cape drives, we 
also provide sub-systems for PC 
applications. 

Indeed, what is true of our tape 
drives is true of Sankyo. 

Technology that stands the test of 
time, backed by service of a quality to 
match. 

To find out more, contact Roger 
Kirkland, Telephone: (44) 628 810260 
or Fax: (44)628 819435 




Tape Drive Products 


PERFECTION THAT ONLY COMES WITH TIME 
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INTERNATIONAL FEATURE 



Taos: An Innovation 
in Operating Systems 

With its ability to run heterogeneous processors in parallel, 

Taos should have a significant impact the world of parallel computing 

DICK f>OUNTAIN 



T O describe Taos (pronounced “dowse,” as in the Chi¬ 
nese philosophy Taoism) as an innovative operating 
system would be a profound understatement. This 
new operating system has so few similarities with op¬ 
erating systems like DOS that many observers, including 
myself, have initially had trouble believing in it. 

Taos is strongly object-oriented and makes almost no dis¬ 
tinction between data files and executable programs. It 
brings together many advanced ideas about persistent ob¬ 
jects, object-oriented virtual memory, and data flow pro¬ 
gramming into one totally novel system. 

It is also a parallel operating system that automatically 
configures itself and balances its own load to run on a net¬ 
work of distributed processors. Even more in¬ 
credibly, it offers CPU transparency by running 
exactly the same code on different processors 
in a heterogeneous network (e.g., a mixture of 
Inmos transputers, Intel 386 microprocessors," 
and Acorn RISC machines). 

I must stress that Taos is not finished yet and 
that there are no commercial ports of it in use. 

Also, some of the radical features mentioned 
above had been only partially implemented at 
the time of this writing. Therefore, this article 
is more a preview of the concepts of Taos than a 
look at a finished product. 

Taos is being developed by Tao Systems U.K. 

Ltd., a small firm that has existed for only about 
nine months and whose leading spokesmen are 
Nick Spicer and Chris Hinsley, two experienced 
programmers from different backgrounds. 

Spicer was a founding member of the European 
arm of Microway, the U.S. firm that specializes 
in high-performance floating-point hardware 
and, more currently, transputer products. Hins¬ 
ley, on the other hand, is a veteran games pro¬ 
grammer, an assembly language wizard who 
has been responsible for successful Atari ST 


and Amiga games such as Verminator and Onslaught. Al¬ 
though writing exclusively in assembly language, Hinsley 
developed an object-oriented style for writing games based 
on extensive macro libraries, and this provided the original 
inspiration for Taos. Spicer added the parallel aspects to 
Taos, based on his experience with transputers and his dis¬ 
satisfaction with Occam. 

Running on a Virtual Processor 

Perhaps the most important thing to understand about Taos, 
before even exploring how it works, is that it is designed to 
execute a virtual machine language called VP (for Virtual 
Processor). VP is the binary code of an imaginary RISC- 
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like processor with about 32 instructions. 

To execute VP on a real processor, the company will provide 
a translator from VP into the native machine code of the target 
processor. The ingenious part is that the translation takes place 
at program load time, not during run time, as some erroneous 
reports have stated. Also, this is not an interpreted pseudocode 
as used in the UCSD P-System or POP-11. When you load a 
program module onto a transputer node, it gets turned into 
transputer code before it is run, whereas if you load it onto a 
386 microprocessor, it gets turned into Intel code. 

Tao Systems is now committed to producing translators for 
the Inmos T800 transputer, the Motorola 680x0, the PgC7600 
(see “Beyond RISC: The PgC7600 Microprocessor” on page 
90IS-109), the Intel 386/i486, the Acorn RISC machines, and 
the Sun SPARC microprocessors. The first three of these have 
already been written. 

The Taos program loader, called Alex, is part of the kernel 
that runs on each node in a parallel computer. Alex performs 
the native-code translation and optimization as it loads each 
program module. Because Taos is modular in nature and em¬ 
ploys a novel late-binding scheme, the size of each module to be 
translated should be very small. In addition, since all the target 
processors are powerful CPUs, the time taken up in translation 
should be small. 

Alex is not yet completed, and the prototype Taos systems 
that have been demonstrated thus far employ a conventional VP 
assembler to produce executable native code. Tao Systems 
seems confident that the design of the VP instruction set is such 
that writing the individual translators should not be too diffi¬ 
cult, even for un-RISC-style processors such as the i486. 

The first point to remember about Taos is that everything in 
it (apart from the native-code kernels at each node) consists of 
VP code, including all the applications. If Taos becomes estab- 
_ lished as an operating 
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ACTION SUMMARY 


The Taos 
Operating System 

A new operating system 
called Taos can run applica¬ 
tions on several different 
types of processors at the 
same time, automatically bal¬ 
ancing the load on each one. 


system, then compilers 
that translate from C and 
other languages into VP 
will undoubtedly begin 
to emerge. 

To build a parallel 
Taos program, you just 
combine several tool 
modules that you can run 
on any combination of 
the supported target pro¬ 
cessors. You do not even 
need to know what the 
target processors are. 


Taos also uses a consistent 
object-oriented design and a 
fast graphical user interface. 
Although Taos Is not yet com¬ 
pleted and is not compatible 
with existing software, it 
should have a significant im¬ 
pact on the parallel-comput¬ 
ing industry. 



Object-Oriented Tools 

Everything in Taos is an 
object and, as in tradi¬ 
tional object-oriented 
programming systems, 
objects contain both code 
and data. Under Taos, 
the code part is called a 
tool, which is equivalent 
to a method in conven- 
tional OOP systems. 
What would be consid¬ 
ered data files under a 
conventional operating 
system are also objects. 
And each of these objects 


has tools that can do various tasks, such as displaying the ob¬ 
ject’s name or checking the access rights of a user. 

All the executable code in Taos is contained in tools that 
must be fully reentrant, relocatable, and side-effect-free and 
that cannot, therefore, contain static data. Thus, Taos groups 
code and data together into objects but rigorously segregates 
the two within an object. 

Tools are the smallest units of executable code under Taos, 
so you could think of them as being like subroutines, C func¬ 
tions, or Pascal procedures. However, tools are independently 
executable, so a better analogy would be with Forth, where you 
can always execute words directly without having to call them 
from a main program. 

There are several different types of tools; the type depends 
on when they are loaded. Permanent tools are those that the 
boot system loads; these form the heart of the operating system. 
Semipermanent tools are loaded by a user-created configura¬ 
tion process at boot time; however, once loaded, they become 
part of the operating system and cannot be deactivated. These 
tools are roughly equivalent to the device drivers and ex¬ 
tensions that CONFIG.SYS and AUTOEXEC.BAT load under 
DOS. Application tools are the user-executable programs of 
Taos. They can be virtual or nonvirtual. Virtual tools get 
loaded into memory only when the application calls them. 
When they cease to execute, they can be marked as freeable, 
and other tools can reclaim the space they occupy. Virtual tools 
are similar in concept to Borland’s VROOM system and OS/2’s 
dynamic link libraries. Nonvirtual tools are loaded with the ap¬ 
plication and remain in memory until the application is deacti¬ 
vated (i.e., quit). Virtual and nonvirtual tools are collectively 
referred to as external tools, and the applications and the user 
access them via their names, which resemble DOS or Unix path 
names. They are normally cached so that a subsequent access 
does not need to reload them from disk, unless memory is in 
short supply. Thus, an application in Taos consists largely of 
named references to external tools, allowing a great degree of 
reuse of code and keeping the individual executable units 
small. 

In addition to external tools, Taos has library and local tools. 
Library tools are kept in named libraries, and many applica¬ 
tions can share them; like external methods, they are cached for 
future use. Local tools are part of the actual code of an applica¬ 
tion and have single unique names, not path names. A local tool 
always overrides any external tool with the same name. 

All Taos programs are started up by a control object, which 
is primarily a data object, a sort of template that contains all the 
information necessary to load and run the tools that make up 
the program and also has code that sets the loading of tools in 
motion. A control object roughly corresponds to a task or pro¬ 
cess in other operating systems. It contains a list of the path 
names of all its component tools, the stack space each one re¬ 
quires, and a bit mask, which defines the kind of messages it 
accepts. The permanent Taos kernel, which resides on each 
node of a parallel system, executes the control objects and loads 
and runs the necessary tools. Control objects can spawn chil¬ 
dren, and it is by this means that Taos programs distribute 
themselves around a parallel-processor network. Control ob¬ 
jects can be inactivated without being removed from memory 
and can then be activated by other control objects that send 
them mail messages. 

In the Taos tool system, all programs use late (i.e., load-time 
or run-time) binding. You will not have to link programs as¬ 
sembled or compiled under Taos, because linkage occurs when 
a program is run under the control of its control object. You can 
recompile a single tool without having to recompile the whole 
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See the world’s widest selection 
of flat-panel terminals 



See the latest, brightest EL innovations at CeBIT. They are built into 
these Finlux terminals and monitors. 

► Rnlux PC monitors 

► Rnlux ELT320 - DEC VT320-compatible terminal 

► Rnlux ELT3270 - IBM 3270-compatible terminal 

► Rnlux 19-inch, high-resolution workstation monitors - 
for IBM XT/AT, MAC II and DEC environments 

Rnlux terminals and monitors give a bright, dear picture with a very 
wide viewing angle. Non-radiating and non-flickering, Rnlux EL is easy 
on the eyes. 

Seeing is believing. Safe, sturdy Rnlux EL is the clear choice 
for displaying text and graphics. See the selection at CeBIT '91. 



Finlux. For broader vision. 



Planar 


FINLUX 


International Ltd 


Non-radiating, space-saving 
Finlux FI terminals and monitors 
are the ergonomical solution for 
the broadest range of applications. 


Planar International Ltd 
P.O. Box 46 
02201 Espoo, Rnland 
Tel. -I-358-042001 
Fax -I-358-0-422143 


Planar Systems Inc. 

1400 N.W. Compton Drive 
Beaverton, Oregon, USA 97006 
Tel. 1-503-6901100 
Fax 1-503-645 7024 
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application. This also means that you can design applications 
that load different tools according to the run-time environment 
they encounter. 

Communicating by Mail 

Taos is a message-passing operating system that uses mailboxes 
for communication between processes. All program I/O takes 
place through the mail system, as does the distribution of exe¬ 
cutable code. Taos automatically gives every control object a 
mailbox, and it can send or receive mail from any other object 
whose mailing address it knows. These will always include its 
own parents and children and any named resources, such as 
disk drives and displays. A control object can also send mail to 

T 

.Laos is a message-passing 
operating system that uses 
maiiboxes for communication 
between processes. 



its siblings, if you take measures to record their addresses when 
you create them. 

The kernel on each Taos node has a permanent Mail Guard¬ 
ian tool that handies all incoming mail for local objects on that 
node, all outgoing mail, and mail that is to be forwarded to 
another node. 

The format of a Taos mail message includes a header that 
describes the size and type of the message. There are 16 prede¬ 
fined message types, including system, executable code, error 
data, and debugging data, and you can use numbered types of 
up to 255 to make private communications between two ob¬ 
jects. A message type mask allows the message guardian to trap 
system messages, such as executable code destined for the ker¬ 
nel, and also lets the user objects prioritize the way the objects 
read their waiting mail. 

The header also contains the addresses of the originator and 
the message destination, any other intended recipients for for- 
warding, and where to send a reply (if one is requested). As 
mentioned above, you can send mail to an inactivated object 
and reactivate it as a child of the sender object so that it can read 
the message and respond immediately. In other circumstances, 
such a message can just sit in the inactive object *s mailbox until 
some other event activates it. If an inactive object gets removed 
due to a shortage of free memory, any pending mail is stored in 
the object's filefolder (i.e., written to disk; see below) and re¬ 
sent the next time the object is loaded. This might also happen 
when the Taos system is closed down so that messages, as well 
as objects, can be persistent. 

Taos dynamically allocates the buffers that receive mail 
messages. In the event that there is not enough memory to 
create the buffer, the Message Guardian reads the header, dis¬ 
cards the message data, and replies to the sender that the mes¬ 
sage has been trashed. The sender can then retry using a differ¬ 
ent route. 


An Active Directory System 

When Taos stores objects onto mass-storage media, such as 
hard disks, it uses the mailbox system and stores the objects 
into another type of object called ^filefolder, which has some 
similarities to a DOS or Unix directory. But rather than being a 
passive storage structure, it is an active object (in fact, it’s 
a control object). The tools attached to every filefolder are re¬ 
sponsible for storing and retrieving objects from the folder and 
negotiating with the hardware device drivers that are necessary 
for this transfer. Because filefolders are actually instances of a 
broader category of Taos objects called filters^ they can also 
process the data they transfer (e.g., compressing and expand¬ 
ing it transparently to the user). 

I mentioned above that Taos tools have path names l ike those 
used to identify files in a hierarchical directory system such as 
DOS, Because Taos cannot permit the file duplication that 
DOS allows, path names are actually handled differently. 

Where DOS relies on the PATH command and the user's 
knowledge of the directory tree and its contents, Taos must al¬ 
ways locate objects automatically. The path name of a Taos ob¬ 
ject is the object name, rather than just a qualifying prefix indi¬ 
cating its current location. Therefore, Taos has built-in defaults 
related to the object type; by default, tools are expected to be in 
the tools filefolder. So if you request mystuf f, Taos will look 
for tools/niystuff, unless you explicitly specify another file- 
folder. The path tools/mystuff is actually a message to the 
control object tools requesting it to retrieve an object called 
mystuff. 

In large or multiuser systems, there can be multiple server 
devices and, therefore, multiple tools folders. In this case, 
Taos adds the mailbox ID of a master server to the path, which 
is roughly equivalent to a DOS drive; for example, /diclcs_ 
server: / tools/mystuff. You must retrieve all future objects 
from this server until you explicitly change it. 

Filters are control objects that receive input from a mailbox 
and a parameter string and send output to another mailbox. The 
destination address for the output is contained in the input mes¬ 
sage. The parameter string (which may be null) can tell the fil¬ 
ter which of several actions to perform on its input. Filefolders 
are just one type of filter. In fact, all Taos applications con¬ 
structed from TaoScript (which Til describe later) commands 
are just pipelines of filters running in parallel and passing data 
from one to the other. Taos is a data flow operating system, 
extending the Unix pipe concept to its logical conclusion. 

Parallelism Distributed Across a Network 
Tao Systems is seeking a patent on the algorithm it uses to dis¬ 
tribute parallel programs over a network of processors, so I 
can't describe it in detail here. It’s basically a smarter en¬ 
hancement of the flood-fill type of algorithm, which can take 
into account the loading of each processor node as measured by 
the number of processes running on it. An application that re¬ 
quires a large number of identical processes will get distributed 
in a manner that resembles water running down a mountain, 
where the flow seeks out the gullies or lowest points. Tao Sys¬ 
tems claims that this mechanism achieves a high degree of 
automatic load balancing. Each node knows the current loading 
of all its nearest neighbors, and any control object can spawn 
children onto the neighbor that is least busy. This is done using 
a kernel call that invokes the mail system to transfer the execut¬ 
able VP code. 

Deadlock due to circular network paths is avoided by an in¬ 
crementally created routing table that remembers which paths 
have already been traversed. This is the part of the algorithm 
that is the subject of the patent, and such a table ought to work 
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Tired of terminals? Consider a VGA display on every desk... 


With MultiVideo-VGA or MultiVideo-M, all users have the 
power and convenience of the system console at their 
fingertips, Here are some of the advantages we offer: 

Compatibility. Since MultiVideo behaves like tlie system 
coasole, applications do not require special configuring for 
different terminal types. And with DOS-under-UNEX software 
such as W/k, all users can run DOS applications witli ease. 

Graphics. Imagine running X-Windows or AutoCad on ach 
user’s desk! With MultiVideo, you can provide a Graphical 
User Interface for everyone. 

Color and resolution. With MultiVideo-VGA, resolutions 
up to 1024 X 768 are available with up to 256 colors 
displayed simultaneously. MuiiWideo-M provides full HGC 
compatibility. Your graphics and 
color applications are no longer 
only limited to the system console. 

Speed. Since MultiVideo uses state- 
of-the-art video display technology^ 
it will outrun even the fastest 
terminals running at 38,400 baud. 

And since multiscreens are 


supported, each user can do more work by switching 
between virtual video screens, just like the system console! 

Flexibility. Up to 4 VGA modules of various resolutions 
may be freely mixed on the same MultiVideo-VGA board, 
while up to 8 HGC compatible modules may be installed on 
the MultiVideo-M board. Up to 4 MultiVideo-VGA and/or up 
to 4 MultiVideo-M boards may be installed in the same PC. 

MultiVideo is supported under many different operating 
systems like SCO-UND(, SCO-XENIX and Concurrent-DOS. 

MuItiVideo-VGA and MultiVideo-M work with industry- 
standard keyboards and video displays. This allows pu to 
choose the type of keyboards and monitors. 

Price. Best of all, MultiVideo 
Is priced to compete with serial 
terminal solutions. And MuitiVidar 
costs far less tlian comparable 
networking and X-terminal 
configuiatioas. So consider the 
price/performance ratio and its 
ease of use, and give us a call 
or send us a fax. 
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Voelkstrasse 1 * POB 1018 05 * 8900 Augsburg • Germany 
Phone (49-821) 15 50 32 • Fax (49-821) 51 90 64 

Registered Trademarks: UNIX, XENIX, SCO, DOS, VP/ix, 
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BYTE’s 

International 
Direct Response 
Postcards 

From the most prestigious microcomputer 
magazine comes a new and inexpensive direct 
response medium—a postcard advertising insert 
bound into the highly respected International 
Section of BYTE Magazine, called BYTE's Inter¬ 
national Direct Response Postcards. 

Postcard ads provide a direct-response vehicle 
that encourages prospects to respond to offers for 
information as well as direct sales. A postcard ad 
is versatile because it allows you to test your 
product to potential buyers. That's because you 
can use your card to sell computer products, 
generate leads, conduct market research or sell 
books and periodicals. Each postcard is per¬ 
forated so it can be easily torn out and returned 
directly to you without any intermediary- 
guaranteeing leads that are current and "hot," 

Expand your horizons 
into this valuable marketplace. 

The Pan-European marketplace is preparing to 
open up to greatly expanded trade in 1992 with 
the breaking down of trade restrictions. And 
BYTE's International Direct Response Post¬ 
cards presents the perfect opportunity to test 
your product in this marketplace and to get your 
company positioned in the minds of the major 
buyers. 

These unique advertising postcards which will 
be inserted into the International Section will 
reach 70,000 influential BYTE paid readers 
throughout Europe. 

In Europe, contact: 

Roz Weyman |German-speaking) 
at (01) 493-1451 
McGraw-Hill Publications 
34 Dover Street 
London WIX 4BR 
England 


for any network topology* The routing table lets messages find 
their destination mailboxes* The routing algorithm can, hard¬ 
ware permitting, generate multiple paths between two nodes, 
which can be used as alternatives when mail gets blocked due to 
a shortage of buffer memory or a hardware failure* 

When necessary, you can eschew the automatic mechanism 
and specify the particular node that you want an object to run 
on. You can also invoke a partially automatic mechanism in 
which you explicitly send several objects to a node but let Taos 
distribute them from that node. For example, you could specify 
that a 1000-process Mandelbrot calculation be run by sending 
10 groups of 100 objects to different nodes of the network and 
letting Taos complete the distribution* The Taos kernel con- 

T 

J.he Taos kernel contains 
a time-slice scheduier that lets 
many objects run 
on the same processor. 



tains a time-slice scheduler that lets many objects run on the 
same processor. 

The table lists the Taos-kernel calls (similar to DOS BIOS 
interrupts), and if you look at the entries under ‘‘control object 
management^’ whose names begin with OPEN, you will gel 
some idea of how distribution is achieved* 

From a programmer's point of view, remote interprocess 
communication is transparent under Taos. You only need to 
know the mailbox address of a remote object, and Taos will 
route messages to it without your having to specify the route* 
Tao Systems claims that near-optima) routings are usually 
achieved. 

Language Dedicated to Pipelining 

You interact with Taos via a job-control language edit/inter¬ 
preter called TaoScribe, which processes a language called 
TaoScript. This is a data flow language that describes the flow 
of data through pipelines of tools specified by their paths* For 
example, 

/ data2 < proc2 < prod < / datal 

would pass the data object datal through the tools prod and 
proc2 and then store the output into data object data2. Both 
tools will be executed concurrently—possibly on different pro¬ 
cessors—and both will be started up before any data is trans¬ 
ferred. In another example, 

/hd/ data2 /hd/data^ > proc^ 

both data objects would send data streams into the same tool* In 
the following, 

/dtp_stuff/chapter2 "parameter" > tformat 
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DISCOVERY 9632AM ERROR- 
CORRECTION AND DATA 
COMPRESSION V32 
INTELLIGENT MODEM 
WITH PASSWORD 
PROTECT AND AUTO 
BACK-UP DIALINa 

Meeting the reliable data 
communications requirements on 
track with the international V32 
standard, the Discovery 9632AM is 
designed for serious users who are 
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protect, auto back-up dialing, 
power-on leased line connection, 
user definable function keys, and 
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error-free data communications at a 
transmission rate of up to 19,200 
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Class 5 and CCITT V,42 
compliance* It also supports lower 
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WORLDWIDE, 
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documents sent from your PC to 
other PC's or fax machines around 
the world are much clear because no 
scanning distortion is involved. 
Furthermore, schedule sending, 
broadcasting, and group sending can 
be more flexible and productive* 


Now, you can integrate both modem 
and fax transmissions (sending as 
well as receiving) into one device 
with our faxmodem* We support 
VARs for customer software 
modifications to the particular 
applications. 

We also provide low speed modem 
products in standalone, internal 
card, pocket, and rack-mount 
packings. For regional distributors 
information or custom requirements, 
you are welcome to contact: 


Datatronics Technology , Inc* 
15/2F, Lane 768, Pa-Teh Rd. Sec.4 
Taipei 10565, Taiwan, 

Phone: (02) 782-0002 
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Fax: 886-2-782-0305 
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A Message 
To Our 
Subscribers 

F rom time to time 

we make the BYTE sub¬ 
scriber list available to other 
companies who wish to send 
our subscribers material about 
their products. Wc take great 
care to screen these companies, 
choosing only those who are 
reputable, and whose products, 
services, or information we feel 
would be of interest to you. 
Direct mail is an efficient 
medium for presenting the latest 
personal computer goods and 
services to our subscribers. 

Many BYTE subscribers ap¬ 
preciate this controlled use of 
our mailing list, and look for¬ 
ward to finding information of 
interest to them in the mail. 
Used are our subscribers’ names 
and addresses only (no other 
information we may have is ever 
given). 

While we believe the distribu¬ 
tion of this information is of 
benefit to our subscribers, we 
firmly respect the wishes of any 
subscriber who does not want 
to receive such promotional 
literature. Should you wish to 
restrict the use of your name, 
simply send your request to the 
following address. 


BVTE Magazine 

Attn: Subscriber Service 
Pn Box 555 
Hightstown, NJ 08520 



TAOS-KERNEL CALLS 

The TAOS-kernel calls ^ listed in functional groups. These calls are somewhat 
analogous to the BIOS system calls in DOS, The calls listed under **control 
object management ” show how a parallel process might be distribmed. 


Memory management 


ALLOCFAST 

ALLOCMIN 

ALLOCMAX 

FREEMEM 

Allocate memory block from fast memory pool 

Allocate memory block given; minimum size required 

Allocate memory block given; maximum size required 

Free memory block 

Ob{ect memory management 

COPYNODE 

COPYHEAD 

COPYTAIL 

DUMPLIST 

FREELIST 

Copy object 

Copy object to head of linked list 

Copy object to tail of linked list 

Free memory of all nodes on a list 

UNALEX and free memory of all nodes on a list 

Mailbox management 


SENDMAIL 

COPYMAIL 

READMAIL 

Send mail message 

Copy mail message and then send copy 

Read mailbox 

Control object management 

STARTCONTROL 

OPENCONTROL 

OPENCHILD 

CLOSECONTROL 

OPENARRAY 

OPENFARW 

OPENDEVICE 

OPENREMOTE 

Start a control object locally 

Copy a control object and start locally 

Distribute and start a control object in the network 

Close a local control object 

Distribute and open a number of control objects in the network 
Distribute and open multiple copies of a control object 
in the network 

Transport a control object to a specified network node and start 
Transport a control object to a specified netvw^rk node 
for distribution from that node and then start 

Tool object management 

VCALL 

FINDTOOL 

OPENTOOL 

FLUSHPETL 

Virtual-call tool object 

Inquire if tool is available locally 

Request toot load 

Flush unreferenced toots from permanent and external tool list 

General object management 

VADDR 

OBJPROC 

LISTPROC 

LESTTEST 

LlSTtNFO 

Obtain address of an embedded object 

Process an object in same thread 

Process a linked list of objects in same thread 

List inquiry for types of objects 

Inquire generaMist information 

Global-variable management 

DECLARE 

INQUIRE 

UNDECLARE 

Declare named 64-bit integer value to child control objects 
Obtain 64-bit value for declared variable name from family tree 
Locally remove last instance of a named variable 
declaration from declaration stack 

Proce$sor-type node identification 

FINDTYPE 

Inquire processor ID of processor node conforming to 
specified processor type and minimum memory requirement 

Local timer functions 


GETTIME 

DELAY 

Obtain local processor timer count 

Timed deschedule 

Template object management 

ALEX 

UNALEX 

Convert template to Process Ready 

Invalidate Process Ready status of object 
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Backed Up By Strong Capacities, 

We Keep Growing. 


We do all stages of prouction ourselves - 
from designing, molding and pressing to 
manufacturing - and we enforce rigorous QC. 
Our full range is comprised of over 20 
models. 

If you’re looking for a powerful partner to 
team up with, get in touch with us today! 




Manufactumr & Exporter 

LOYALTY FOUNDER ENTERPRISE CO., LTD. 

MO.5 CHI LIM N RO.,CHUMG-U IND.mRK, TAOVUAM, TAIWAN, R O C. 
TBL: 886-3-4511772 FAX; 686-3-4530686 TLX: 35363 LOYALTY 

Circle 465 on Inquiry Curd. 
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TAOS: AN INNOVATION IN OPERATING SYSTEMS 


The Cream. 



The Crop. 



There are plenty of places to get 
information in this industry. 

Too many. But if you want the 
best quality information, there's 
only one that rises to the top: 
WfTEWEEK, a weekly 
newsletter from the same 
professionals who produce 
BYTE Magazine. 

Subscribe now and take advan¬ 
tage of a special subscription 
rate of $395 |$495 outside the 
U.S. and CanadaJ. Don't miss 
this opportunity! 

In the U.S. caU BYTEW££J(’s 
toll-free number: 1-800-258-5485. 
In N.H. and outside the U.S. 
call ()03-924-9281. 

BYTE WEEK offers a money-back guaranret if you 
are not coraplelely satisfied. 

EVnWIMMK liiS 

One Phoenix Mill Lane 
Peterborough^ NH 03458 


Ihe parameter string and the data are sent into a tf ormat tool. 

The only operators in TaoScript are / , <, and >, but you 
can use these in combination to create forks and joins as well as 
linear pipes, although I found the resulting programs difficult 
to read. There are no control constructs, such as IF. . .THEN 
and DO.. .WHILE, in TaoScript because all control flow is 
governed inside the tools themselves interpreting parameter 
strings. Thus, /data2 "true, false^^ > proe3 might tell 
proc3 to send its output to one of the objects true or false, 
according to the value of / data2. 

You can save groups of TaoScript commands as named ob¬ 
jects and use them as single commands, just like DOS batch 
files. The ordering of commands within a TaoScript program is 
often irrelevant since the tools are all running in parallel, and 
the data flow governs the order of their execution. 

Objects in a GUI 

There is also a simple graphical user interface built into Taos. 
Any control object can create a window object, which uses a 
buffer local to the object for maximum speed. These windows 
are sensitive to mouse events such as button clicks and drag¬ 
ging. Control objects don’t need to worry about window move¬ 
ment or overlapping and refreshing, which are handled trans¬ 
parently by the GUI supervisor, but they can receive mouse Jt,y 
and time data from button clicks. 

Only the Input Window can receive user input. The GUI in¬ 
dicates this window by a change of border color and brings it to 
the top of the pile. An object can send messages to its window to 
define two-dimensional screen areas as Area Event triggers; 
the GUI monitors such areas and sends an Area Event back to 
the object if the mouse pointer enters the area. Areas can range 
in size from 1 pixel to the whole window. The GUI can also 
monitor areas by sending a continuous stream of .t,y data when¬ 
ever the pointer is in the area. These simple facilities let you 
implement pop-up menus and dialog boxes. 

Representative of the Next Generation 

I have seen prototype versions of Taos running on five or six 
Inmos transputers with a PC host. The GUI is lightning fast, 
and the demonstrations of multiple-windowed Mandelbrot plots 
are impressive. However, I have had no direct experience with 
programming under it, nor do I have complete documentation. 
Certain parts of Taos, inciuding the Alex language translators, 
were not complete when this article went to press, and some 
aspects of the design are still undergoing evolution. 

Tao Systems* claims for the efficiency of parallel-program 
distribution and message routing are strong and need to be inde¬ 
pendently tested by some parallel-computer vendors. There is 
no doubt, though, that Taos brings together many clever ideas 
in an elegant way. The philosophy it embodies is right on target 
for the next generation of operating systems, with its emphasis 
on persistent objects, data flow, and reusable modular tools. 
The VP system for supporting multiple processor types is so 
ingenious that it makes you wonder why other operating-system 
vendors have not tried it, until you reflect that it is only really 
viable for a starting-from-scratch operating system; the effort 
of rewriting all PC, Mac, or Unix software in VP would clearly 
be prohibitive. 

Tao Systems is now busy demonstrating Taos to several big 
companies involved in parallel processing, including some 
from Japan. I shall be following the progress of Taos with great 
interest. ■ 


Dick Poumain is a contribuiing editor for BYTE based in Lon¬ 
don. He can be contacted on BIX as **dickp. *' 
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QIC 'n Easy Access to all your 
Data Everytime 


AS/400 

Sys 36/38 

Apollo 

Everex 

Sun 

Sytos 

UNIX 



Lotus 123 

DBASE 

Mail Merge 

Secure Data 

Duplication 

XENIX 

UNIX 


The QKCPAK family provides unique facilities to access 1/4" (QIC) 
data cartridges created on a wide range of Micros, Minis and Mid- 
Range Systems using your PC. This gives you a secure, low cost, 
fast and high capacity alternative. 


QICPAK's facilities cover all aspects of cartridge processing, including: 

■ Extracting data directly from the cartridge into packages such as Lotus 
123 or DBASE or for use in Mail Merge applications. 

• Data files can be extracted by QICPAK from cartridges recorded on 
many systems, including: IBM System 36/38, IBM AS/400, IBM PC“RT, 
Apollo, Everex, Maynard, Mountain, Sun, Sytos, UNIX and XENIX 
systems etc. 

• QICPAK's High Speed Cartridge Duplication gives complete in-house 
control. 

• QICPAK's Backup & Restore facilities are UNIX tar compatible 

• Custom applications, eg recorded information may be protected from 
unwanted access providing secure interchange of your confidential 
information. 


• Source in Microsoft & Turbo C, Turbo Pascal and BASIC is provided. 


We provide both QICPAK Kits for use with existing 1/4" cartridge 
drives and also complete internal & external solutions. Support is 
by the developers. fSBi hanHOVER FAIR 

Access ft Visa Accepted LiJGbBIT'91 


VOGON 


VOGON ENTERPRISES LIMITED 


94 Easthampstead Road, Wokingham 
Berkshire RGIl 2JD, UK 
Tel: 44-734 784511/890042 Fax: 44-734 890040 



Circl* 515 on Inquiry Cord. 













INTERNATIONAL RESOURCE GUIDE 


Network Management Sources 

Below are listed, by coantry, mtemational distributors of the U,S. products mentioned in this issue’s 
State of the Art section on Network Management 



AUSTRALIA 


Banyan Systems, Inc.: 

Australian Computer 
Maroondah Hwy, 
Croydon, Victoria 3136 
61-3-727-9111 . 
fax: 61-3-726-5300 
CirdvT063 

on Inquiry Card. 

Cabletron Systems, Inc.: 
Cabletron Systems l^y. 
Ltd. 

Units, 112/1 IS Talavera 
Rd. 

North Ryde, New South 
Wales 2113 
61-2-878-5777 
fax: 61-2-S05-0936 

Circle! 068 
on Inquiry Curd. 

Gazelle Systems: 
McQuarrie Management 
Services Pty. Ltd. 

2A Blakesley St. 
Chatswood, New South 
Wales 2067 
61-2-419-5799 
fax: 61-2-419-8445 
Circle T 089 
on Inquiry Cord, 


Intemetix, Inc.; 
Synergistic Innovations 
Pty. Ltd. 

Level 1, 5 Oaks Ave. 

Dee Why, New South 
Wales 2099 
61-2-971-6066 
fax: 61-2^98M932 
CircU1095 
on Inquiry Card. 

J.A. Lomax Associates: 
Netcomm Australia Pty. Ltd. 
Unit A, 25 Paul St. N 
North Ryde, New South 
Wales 2113 
61-2-805-0254 
fax: 6L2-887-4649 
CM# 1097 
on Inquiry Cord. 


AUSTRIA 


Banyan Systems, Inc.: 
Daustrab Consulting 
Handesgesellschafit m.b.H. 
Lilienberggasse 13 
A-1130 Vienna 
43-1-877-2611 
fax: 43-1-877-26118 
Circio 1063 
on Inquiry Card. 


Chipcom Corp.: 
Datentechnik GmbH 
Richard Strauss-Strasse 43 
A-1232 Vienna 
43-161-0200 
fax: 43-161-020356 
Circle 1071 
on Inquiry Cord. 

Frye Computer 
Systems, bic.: 

Witrans 

Mariahilfer Strasse 47/5 
Wien A-1060 
43-1-587-46000 
fax: 43-1-587-1420 

Circle 1088 
on Inquiry Card. 

Gazelle Systems: 
Computer 2000 
Wilhelminenstrasse 91 
1160 Wien 
43-222-450-1603-0 
fax: 43-222-450-1603-391 
Circle 1089 
on Inquiry Card. 


Internetix, InCi: 

Panacom Peter Hubl GmbH 
Reichsapfelgasse 19 
A-1150 Vienna 
43-222-812-9682 
fax: 43-222-812-9804 
Circle 1095 
on Inquiry Cord- 


BELGIUM 


Banyan Systems, Inc.; 
TM Data 

Keiberg Excelsiorlaan 19 
B-1930 Zaventem 
32-2-721-4830 
fax: 32-2-721-4053 

Circle 1063 
on Inquiry Cord. 

Cabletron Systems, Inc.: 
ComTech S,A. N.V. 

2 rue de TAcronef 
Luchtschipstrasse 2 
R-1140 Brussels 
32-22-423000 
fax; 32-22-160812 
Circle 1068 
on Inquiry Cord. 
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We Took The Power Of The 486 
One Step Further... 


Introducing Pioneer's Second Generation Of 486 Motherboards 


♦ Expandable Cache Memory 

♦ Weitek Math Coprocessor 
^ Mini AT Platform 

♦ Made in the USA 

♦ Two Year Warranty 


loneer 


M. Computer, Inc. 

49066 Milmont Drive, Fremont, CA 94538 
(415) 623-0808 FAX (415) 226-9898 

Circle 478 on Inquiry Cord. 


NETWORK MANAGEMENT SOURCES 


Chipcom Corp.; 

Ferranti Computer Systems 
Noorderlaan 111 
B-2030 Antwerp 
32-3-540-4911 
fax: 32-3-542-6328 
Circle 1071 
on Inquiry Card, 


DENMARK 


Banyan Systems^ Inc.: 
Cinet A,S, 

Naverland IC 
DK-2600 Glostrup 
45-43-436969 
fax: 45-43-437388 
CircUIOdS 
an inquiry Cord. 

Cabletron Systems, Inc.: 
Cablux a/s 
Norreskov Bakke 16 
8600 Silkeborg 
45-42-95-3888 
fax: 45-42-95-3844 
Circle 1068 
on Inquiry Card. 

Gazelle Systems: 
Swanholm Computing 
Maglebjergvej 5 B 
DK-2800 Lyngby 
45-45-933434 
fax: 45-45-934243 

Circle 1089 
on Inquiry Cord. 


FINLAND 


Cabletron Systems, Inc.: 
OY Mikroiog Ltd. 

P.O. Box 45 
02271 Espoo 
358-0-804-611 
fax: 358-0-803-6617 
Circle 1068 
on inquiry Card. 

Certus Internationa] 
Corp.: 

Holosoft OY 
PL 15 

SF-41660Toivakka 
358-41-871201 
fax: 358-41-871571 

Circle 1069 
on inquiry Card. 


ChipcomCorp.: 

Nokia Data Systems Oy 
Holylaamotie 1 A 6 
P.O.Box 780 
SF-00101 Helsinki 
358-0-567-3979 
fax: 358-0-567-4115 
Circle 1071 
on Inquiry Card. 

Gazelle Systems: 
Imagix 

Puistokatu 9 C 
00140 Helsinki 
358-0-629314 
fax: 35841-635695 
Circle 1089 
on Inquiry Card. 


FRANCE 


Banyan Systems, Inc.: 
Infograph 

189 Rue d^Aubervilliers 
75886 Paris 
33-1-403-81400 
fax: 33-1-403-77667 

Circle 1063 
on Inquiry Card. 

Cabletron Systems, Inc.: 
Bull 

68, Route de 
Versailles BP3 
78430 Louvecieanes 
33-39-025806 
fax: 33-394)25083 
Circle 1068 
on Inquiry Card. 

Certus International 
Corp.: 

PC Technologie 
4/4 Bis rue Bourgeoise 
92800 Puteaux 
33-1-420-40088 
fax: 33-M2O46980 

Circle 1069 
on Inquiry Card. 

Chipcom Corp.; 

Reltek Communications SA 
26,avenue 
de la Baltique 
Cortaboeuf 2A 
BP 730 

91962 Les Ulis Cedex 
33-1-690-76768 
fax: 33-1-692-84935 

Circle 1071 
on Inquiry Card, 


Gazelle Systems; 
Distritec 

48, rue des Solets, 
Silk 446 
94593 Rungis 
33-1-456-05403 
fax: 33-1-4564)5424 
Circle 1089 
on Inquiry Card. 

Internetix, Inc.: 

Edge DSF SA 
15, avenue du Quebec 
Bat. Stemes 3-BP720 
1961 Les Ulis Cedex 
33-1-690-76671 
fax: 33-1-690-77509 
Circle 1095 
on Inquiry Card. 


GERMANY 


Banyan Systems, Inc.; 
Asonic Computer 
Equipment 

Landsberger Strasse 406 
D-8000 Munich-60 
49-89-580-9610 
fax: 49-89-580-9669 

Circle 1063 
on Inquiry Card. 

Cabletron Systems, Inc.: 
Cabletron Systems GmbH 
Dreieichpark 
Im Gefierth 13 
D-6072 Drieich 
49-6103-39900 
fax: 49-6103-399090 
Circle 1068 
on Inquiry Cord, 

Chipcom Corp.: 

FUBA Communications 
Hans Kolbe & Co, 

P,0, Box 1160 
Bodenburger Strasse 
D-3202 Bad Salzdefurth 
49-5-06-389527 
fax: 49-5-06-389444 
Circle 1071 
on Inquiry Cord, 

Frye Computer 
Systems, Inc.: 

Infordata 
Kaiserstrasse 160 
Friedberg 
49-603-19408 
fax: 49-603-162694 
Circle 1088 
on Inquiry Card. 


Gazelle Systems: 

Access Computer 
Vertriebs GmbH 
Martin-Kollar-Strasse 12 
8000 Munich 82 
49-89-4204)601 
fax: 49-89-420-06110 
Circle 1089 
on Inquiry Card, 

Internetix, Inc.: 

Daten und Diagnose 
Systeme GmbH 
Wolfratshauser Strasse 60 
8000 Munich 70 
49-89-724-1095 
fax: 49-89-723-9845 
Circle 1095 
on Inquiry Card. 


GREECE 


Banyan Systems, Inc.; 
Computer Bank S. A. 

41 Ethnikis Antistaseos 
Athens 

30-1.684-4429 
fax: 30-1-684-6390 

Circle 1063 
on Inquiry Card. 

Cabletron Systems, Inc.: 
AlgosystemsS,A. 

P.O, Box 76104 
171 21 Athens 
30-1-9334)551 
fax: 30-1-41L6806 
Circle 1068 
on Inquiry Card. 


HONG KONG 


Banyan Systems, Inc.; 
DataCraft 

15/F Fortress Tower 
250 Kings Rd. 

North Point 
85-2-807-2313 
fax: 85-2-807-2574 
Circle 1063 
on Inquiry Card. 
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“We’re lookii^ 
for retired 
t managers who 
M want to get 


§m back into 
P# action.” 


Harold W. McGraw, Jr., 
Chairman Emeritus, 
McGraw-Hill, Inc. 


I’m a volunteer supporter of the International 
Executive Service Corps, a not-for-profit or¬ 
ganization with a vital mission: 

We send retired U.S. managers overseas 
to help businesses in developing countries, 
which often respond by increasing their 
imports of U.S. goods. In fact, developing 
countries consume about 40 percent of 
U.S. exports. 

As an lESC volunteer, you would not 
get a salary. But you would get ex¬ 
penses for you and your spouse, plus 
a world of personal satisfaction. 



I ESC leads the field in this kind of work. We’ve 
done over 9,000 projects in 81 countries. We 
could have a project that's just right for you. 

For more information, send this coupon to; 
Harold W. McGraw, Jr, Chairman, McGraw- 
Hill, Inc., RO. Box 10005, Stamford, CT 
06904-2005. 

I ^ar Mr. McGraw; Tell me more aboul becoming an lESC | 
voluoteef. I am a recenliy retired manager or technician—of am 
about to retire—traiTi euULS. company Tm tree to accept an 
overseas assignment. I understand that voiunteers receive ex¬ 
penses for themselves and their spouses, but no salary. 


Address- 


CIty- 


I In whal puWication cW you see this ad?_ M3 | 


International Executive Service Corps 

It's not just doing good. Wb doing good business. 













NETWORK MANAGEMENT SOURCES 


ICELAND 


Cabletron Systems, Inc.: 
Einar J. Skulason hf 
Grenaasvegur 10 
P.O. Box 6196 
126 Reykjavik 
354-1-686933 
fax: 354-1-688487 
Circle T 06a 

on inquiry Cord. 


IRELAND 


Cabletron Systems, Inc.: 
Business Automation Ltd. 
Matrix House 
55 Camden St. Lower 
Dublin 2 
353-1-783166 
fax: 353-1-784723 
Circle 1068 
on Inquiry Card, 


ISRAEL 


Chtpcom Corp.: 

Netcom 

Ackerstein Building 103 
Medinat Hayehudim St. 
P*0. Box 12189 
Herzlia 46766 
972-52-543019 
fax: 972-52-543089 
Circle 1071 
on Inquiry Card, 

Gazelle Systems: 
EliaShim Microcomputers 
Ltd. 

P.O. Box 8691 
Haifa 31086 
972-4-523601 
fax; 972-4-528613 
Gref«10a9 
on Inquiry Cord, 


ITALY 


Banyan Systems, Inc.: 
Sielte SpA 

Via Campo Romano 71 
00173 Rome 
39-6-797711 
fax: 39-6-79771217 

Circle 1063 
on Inquiry Cord. 


Cabletron Systems, Inc.: 
Fibronica S.rX. 

Via S. Brunone 7 
20156 Milan 
39-23-3403892 
fax: 39-23-083781 

Circle 1068 
on Inquiry Cord. 

Chipcom Corp.: 

Pirelli Focom S.p.A. 
Viale Sarca, 202 
20126 Milan 
39-2-64423787 
fax: 39-2-64429277 

Circle 1071 
on Inquiry Card, 


KOREA 


Banyan Systems, Inc,: 
Hyundai Electronics 
Industries 

Ninth Floor, Hyundai 
Jeonja Building 
66, Jeokseon-Dong, 
Chongro-Ku 
Seoul 110-052 
82-2-733-5555 
fax: 82-2-733-2145 
Circle 1063 
on Inquiry Card. 


THE NETHERLANDS 


Banyan Systems, Inc«: 
HCS Networks 
Savaiinahweg 35, 

Postbus 8045 
3503 RA Utrecht 
31-30-450788 
fax: 31-30-438274 
Circle 1063 

on Inquiry Cord, 

Cabletron Systems, Inc.: 
RacaJ Milgo BV 
Poortweg 8 
2612 PA Delft 
31-15-698282 
fax: 31-15-621808 
Circle 1068 
on Inquiry Card. 


Ceitus International 
Corp.: ' 

Personal Software Design 

W.G.Plein409 

1054 SH Amsterdam 

31-20-162456 

fax:31-20-853121 

Circle 1069 

on Inquiry Card. 

Chipcom Corp.: 

DataCable 
P.O. Box 10.265 
AG Almere 1301 
31-32-406-4311 
fax: 31-32-406-4255 
Circle 1071 
on Inquiry Card, 

LAN Support Group, Inc,: 
Coopers & Lybrand 
Marten Meesweg 25 
P.O.Box 8800 
Rotterdam 3000AV 
31-10-407-5243 
fax: 31-10-456-4333 
Circle 1098 
on Inquiry Card, 


NEW ZEALAND 


Banyan Systems, Inc.; 
DataCraft 
5 Raroa Rd. 

P.O. Box 30-241 
Lower Hutt 
Wellington 
64-4-693495 
fax: 64-4-661634 
Circle 1063 
on Inquiry Card, 

Gazelle Systems: 
TimeZone Distribution 
109Totara Dr. 

P.O. Box 17031, 

Bryant Park 
Hamilton 2030 
64-71-494704 
fax: 64-71-494704 
Circle 1089 
on Inquiry Cord. 

LAN Support Group, Inc.: 
Professional Systems, Inc. 
167 Victoria St, 

P.O. Box 1505, 
Christchurch 1 
64-3-660064 
fax: 64-3-657926 
Circle 1098 
on Inquiry Cord. 


NORWAY 


Banyan Systems, Inc,: 
CinetA.S. 

Sagueien, 17 
0458 Oslo 4 
47-2-371075 
fax: 47-2-385818 
Circle 1063 
on Inquiry Card. 

Cabletron Systems, Inc,: 
UMI A.S. 

P.O. Box 462 
N-3101 Tonsberg 
47-338-6000 
fax: 47-338-6350 
Circle 1068 
an Inquiry Card. 

Chipcom Corp.: 

FOSS 

Kobbervikdalen 93B 
Dranunen 3036 
47-388-0830 
fax: 47-388-0832 

Circle 1071 
on Inquiry Card. 


PORTUGAL 


Banyan Systems, Inc,; 
Timesharing S.A. 

Rua Castilho 
13th Floor A/13 
Edificio Castil 
1200 Lisbon 
351-1-573522 
fax: 351-1-578361 
Circle 1063 
on inquiry Card. 


SINGAPORE 


Banyan Systems, Inc.: 
Far East Computers 
Block 1003, 

^3-11/12 Bukit 
Merah Central S0315 
65-27-38288 
fax: 65-27-80648 
Circle 1063 
on Inquiry Card. 
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PDC Prolog. The Intelligent Match for C 

Your C platform provides 4 important qualities - we add the logical 5‘^ 


If you thought Prolog was just for AL 
look again at the rich set of features 
that makes PDG Prolog a truly 
general-purpose language, and a 
logical choice for your platform: 

• Dynamic data structures so you 
aren‘l bothered with complicated 
storage allocation and pointer 
handling. 

• Pattern matching and unification 
make it easy for you to manipulate 
complex data structures in one 
operation ^ instead of reguiring many 
program statements. 

• Lists, trees, graphs, rules - what¬ 
ever abstraction best models your 
problem - you can store it with our 
built-in^ multi-user database system 
as easily as if it were a fixed-length 
record in a convential database. 

• Built-in backtracking saves you 
from having to code complex 
program flow structures. Experience 
programming the way it should 
always have been - with PDC Prolog 
you spend your creative efforts on 
“what to do"p instead of getting 
bogged down in the details of howto 
do it. 


mm\ 

PROGRAiyiliNt 


I ■ > J 






performance 


L,-- .,»*] 

integration 


TOOLS 


► Today's programmers add PDC Prolog 
to their current programming platform. 

You can sol ve larger and more comply 
problems with 5-10 times fewer program 
statements. Lc^ic programming makes 
your programs easier lo specify, faster 
to develop, easier to verify and easier to 
maintain throughout the entire product 
life^rycle. 


► PDC Prolog runs under DOS, OS/2 and 
UNIX. 


^ PDC Prolog provides speed at the level 
of aOprogram. 2.3 MLIPS for simple loops. 
372 KLIPS for naive reverse. 

(Ona 33 MHZ 486 PC) 

► PDC Prolog generates standard OBJ 
files, so you can easily link lo programs or 
modules in C, assembler or other langua¬ 
ges. And it does not matter which language 
is the “ calling" language. 

► PDC Prolog has tools for networked- 
filesharing, communications, importfexport 
from professional DB^syslems, TSR 
programming, mouse support, overlay link¬ 
ing, character-based and objectroriented 
graphical user interfaces, and much more. 






Call now for more information about programming the way it should always have been! 

Prolog Development Center 
HJ. HoistveJ 5A 
DK “ 2605 Broendby, Denmark 
+45 36721022 Fax:+45 36720269 


US; PDC Atlanta, 404-873-1366 
UK: Intellisoft, 753 889972 
France: Decibac. 1 42272236 
Holland: Tigranes, 10 4140685 
Germany: Logitek, 30 462 30 52 


Fax: 404-872-5243 
Fax: 753 B83983 
Fax: 1 42274844 
Fax: 10 4113880 
Fax: 30 462 40 17 


\ 


N. 


PDC PROLOG 


Grd«482 an Inquiry Card (RESELLERS; 483). 




























NETWORK MANAGEMENT SOURCES 



SPAIN 


Banyan Systems, Inc.: 

S,DJ. 

Edificio GAN 
Ramirex de Arellano 
28043 Madrid 
34-1-413-7246 
fax: 34-1-413-7108 
Cifcia 1063 
on Inquiry Card* 

Cabletron Systems, Inc,; 
Eurocomercial S.A* 
C/Nunez De Balboa 77 
28006 Madrid 
34-l-577-'3715 
fax: 34-1-577-3718 

Ctrele 1068 
on Inquiry Card* 

Certus International 
Corp,: 

Chip Electronica 
Freixa, 26 Bajos 
08021 Barcelona 
34-3-201-2266 
fax: 34-3-201-3310 

Circle 1069 
art Inquiry Cord. 


SWEDEN 


Banyan Systems, Inc.; 

Betoma Data 

Dalvagen 12 

Box 1406 S17127 

Solna 

Stockholm 

46-8-7348270 

fax: 46-8-828090 

Circle 1063 

on Inquiry Card. 

Cabletron Systems, Inc.; 
Cabletron Systems AB 
Nytorpsvagen 28 
S-183 53Taby 
46-8-792-6040 
fax: 46-8-792-4161 

Circle 1068 
on inquiry Card. 

Chipcom Corp,: 

Nolda Data Systems AB 
Kistagangen 26 
Kista 

S-160 98 Stockholm 
46-8-764-2049 
fax: 46-8-764-2840 
Circle 1071 
on Inquiry Card. 


SWITZERLAND 


Intemetix, Inc.; 
Industrade AG 
Communications Division 
Hertistrasse 31 
DH-8304Wallisellen 
4M-832-8111 
fax: 4M-830-7550 
Circle 1095 
on Inquiry Card. 

LAN Support Group, 
Inc.; 

NCP Engineering Ltd. 
Grand Rue 49/50 
CH-1700 Fribourg 
41-37-224444 
fax: 41-37-232354 
Circle 1098 
on Inquiry Card. 


Banyan Systems Ltd.: 
Banyan House, 
Northwood Park 
Gat wick Rd. 

Crawley 

West Sussex RHIO 2XN 
44-293-612284 
fax: 44-293-612288 
Circle 1063 
on Inquiry Cord. 

BICC Data Networks, 
Inc.; 

Isolan House 
Briendley Way 
London Rd. 

Hemei Hempstead 
HP3 9XJ 
44-442-231000 
fax: 44-442-254701 
Circle 1064 
on Inquiry Cord. 

Cabletron Systems Ltd.: 
Network House 
Newbury Business Park 
London Rd., Newbury 
Berkshire RG13 2PZ 
44-635-580000 
fax: 44-635-44578 
Circle 1068 
on Inquiry Cord. 


Certus Internationa] 
Corp.; 

Skytech Ltd. 

Skytech Centre, Poyle Rd. 
Colnbrook, Slough 
Berkshire SL3 ODS 
44-753-684588 
fax: 44-753-681749 
Circle 1069 
on Inquiry Cord. 

Chipcom Corp,: 

ACT Cablestream Ltd. 

St. James House, 

Third Floor 

Pendleton Way, Salford 
Manchester M6 5JA 
44-61-737-9088 
fax: 44-61-737-1665 

Circle 1071 
on Inquiry Cord, 

Connect Computer Co.: 
Eteiphius Network 
Management 
Collyers Yard 
Lickfold Pet worth 
West Sussex GU28 9DT 
44-798-5644 
fax: 44-798-5641 
aicle1073 
on Inquiry Card. 

Frye Computer 
Systems, Inc.; 

Azlan 

Mulberry Center 
Fish Ponds Rd. 
Wokingham RG11 2GY 
44-734-894400 
fax: 44-734-894300 

Circle 1088 
on Inquiry Card. 

Gazelle Systems: 

Applied Systems 
Technologies 
Stanway, Colchester 
Essex C03 5JN 
44-206-573963 
fax: 44-206-761906 
Circle 1089 
on Inquiry Cord. 


Intemetix, Inc,; 
Phoenix Datacomm 
Smeaton Close 
Rabans Lane 
Aylesbury 

Buckinghamshire HP19 
3SU 

44-296-397711 
fax: 44-296-394431 

Circle 1095 
on Inquiry Card. 

J.A Lomax Associates: 
Delphius Network 
Management 
Collyers Yard 
Lickfold Petworth 
West Sussex GU28 9DT 
44-798-5644 
fax: 44-798-5641 
Circle 1097 
on Inquiry Card. 

LAN Support Group, 
Inc.: 

First Base 
The Old Tannery, 
Tanyard Lane 
Steyning 

West Sussex BN44 3RJ 

44-903-814099 

fax:44-903-816313 

Circle 1098 
on Inquiry Cord. 

Spider Systems, Inc.; 
Spider Systems Ltd. 
Spider Park 
Stan well St. 

Edinburgh, Scotland 
EH6 5NG 
44-31-554-9424 
fax: 44-31-554-0649 
Cifdo1257 
on Inquiry Card. 


Inclusion in the resource 
guide should nm be taken 
as a BYTE endorsement 
or recommendation. 
Likewise, omission from 
the guide should not 
be taken neganveiy. The 
information here was 
believed to be accurate 
at the time of writing, 
but BYTE cannot be 
responsible for omissions, 
errors, or changes that 
occur after compHation 
of the guide. 
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386 33MHz CACHE 

^ 90Mb 25mSec HARD DISK 

^ 4Mb MEMORY 

^ 1.2Mb & 1.44Mb FLOPPY 

^COLOUR SUPER VGA 14" 

^WINDOWS 3.0 & MOUSE 

^ 1024 X 768 PIXELS 
^ 512Kb SVGA GRAPHICS CARD 

£1999 


XrKO Computer Corporatiori specialises in fast high precision, IBM 
compatible computer systems. Our standard models as shown below 
are superior in almost every way to our competitors' top of the range 
offerings* All of our systems are supplied with Windows 3.0 and a mouse 
as standard .These run at 1024 x 768 Pixels and 16 colours or 256 colours 
(option). Only TFKO looks good at these prices. 

TI'KO products have proven themselves time and time again. After 
several years of meeting and surpassing the DP requirements of 
the world's most demanding markets you can now benefit from 
Japanese quality and American know how, 

TFKO supplies direct to its customers, thus reducing costs and providing a superior support plan second to none which 
includes a One Year On-Site nationwide maintenance agreement as standard. 

Today's economic situation demands higher quality at realistic prices. TFKO is committed to fulfilling those requirements 
for you. Make the call today and find out why TFKO is fast becoming the UK's Number 1 choice. We do try harder. 


FEATURE 

PC216 

FC316 

PC325 

PC333 

PC425 

Processor 

180286 

i803865x 

i80386dx 

i80386dx 

1804 86sl 

Processor speed 

16MHz 

l6Mm 

25Mlk 

3 3 MHz 

25MHz 

Landmark speed 

21MIL! 

2lMHz 

3lMHz 

58MHz 

120MHz 

Cache memor>' 




64Kb 25nS 

Inlegra] 8Kb 

User memory 

iMb exp Lu 4 Mb 

2 Mb exp to 8 Mb 

4 Mb exp to 8Mb 

4 Mb exp to 16Mb 

4 Mb exp to l6Mb 

Roppy disks 

1.2Mb &L44 Mb 

12Mb&T44Mb 

T2Mb& 144Mb 

1.2Mb & 1.44Mb 

1.2Mb & 1.44Mb 

Hard disk 

45Mb 25jriSec 

45Mb 25mSec 

90Mb 25m Sec 

90Mb 25mSec 

130Mb 25mSec 

Hard disk options 

m, 130, 300Mb 

90. 130, 300Mb 

130. 300Mb 

130, GOOMb 

3O0Mb 

T/0 Ports 

2xSER[AL 

IxPRINTER 

2xSERIAL 

IxPRINTER 

2xSERIAL 

IxPRINTER 

2xSERlAL 

IxPRINTER 

2xSERlAL 

IxPRINTER 

Graphics card 

SVGA 1024.x76ti 512Kb 

SVGA 1024x763 512Kb 

SVGA 1024 x 768 5I2Kb 

SVGA lQ24x76S 512Kb 

SVGA ia24x,768 512Kb 

Monitor 

COLOUR SUPER VGA 14" 

COLOUR SUPER VGA H" 

COLOUR SUPER VGA 14" 

COLOUR SUPER VGA 14“ 

COLOUR SUPER VGA 14" 

.MSOOS 

MSDOS 4.01 

MSDOS 4.01 

MSDOS 4.01 

MSDOS 4.U1 

MSDOS 4,01 

SofUv'are 

Windows 3.0 & mouse 

Windows 3.0 & mouse 

Windows 3.0 & mouse 

Windows 3,0 mouse 

Windows 3.0 & mouse 

Onsite maintenance 

1 YEAR 

1 YEAR 

1 YEAR 

lYEAR 

lYEAR 

PRICE 

£999 

£1199 

£1599 

£1999 

£2499 


S AT. es call (7 DAYS A WEEK) 
44 71-734-5093 (SALES) 
44 506-631-567 (SALES) 
44 506-630-838 (FAX) 



rm 


TER SON AL C ONU'rTERS 


E. & O.E. Prices and spedficalions are subject to change without prior nodficatioi]. Prices exclude VAT, 


THE ONLY CORNER TO CUT 
PLEASE RUSH ME FURTHER INFORMATION 

NAME:_ 

POSITION:_____ 

COMPANY:__ 

ADDRESS:___ 


I POSTCODE:_ 

I BM3 

114 BUCKBCRN ROAD, BATHGATE. 
LOTHIAN EH4« 2EY. U.K. 


TEL NO: 


CDMMEKCiAL FiNASLE AVAILAHLE 



Circle 518 on Inauirv Card. 


































































FRENCH, GERMAN AND KANJl VERSIONS AVAILABLE 


George Brandt, 

programmerfor KBHK-TV, San Francisco, 
and BRIEF user since 1987. 


Wayne Ratliff, 
creator ofdBASE, 
president of Ratliff Software Productions, 
and BRMF user since 1986. 


Of course they need 
comfdetdy different kinds of editors. 
That’s why th^ both use BRIEF 


Let's face it. There's no such thing as two prO’ 
grammers who think alike. Or who work alike 

Because everybody's got their own style, their 
own habits, Their own quirky little requirements. 
As weD they should. So, where are you going to 
find one editor that satisfies everyone? Simple 
Look inside a BRIEF* * box. 

It’s the right editor, right out of the box. 

What you'll find inside is an enormously power¬ 
ful, astonishingly easy, and highly-evolved pro¬ 
gram editor. One that works at blinding speed, 
And that's loaded with features designed 
to help you be more productive. 

One guaranteed to give you 
excellent results within one 



New BRIEF 3.0 highlights 

* With our tiew CTike macro lan¬ 
guage, CBRIEF, C program mera can 
write macms on the Ry and not have 
to switch between C and a different 
macro language. 

■ The new ^urce level debugger works 
with both the original BRIEF syntax and 
the new CBRIEF macro language. 

■ Maximum lines per file has been increased 
to 4 billion. 

" V^'vc added to and improved lemplate editing 
and smart mdeutiug for ADA, ComI, BASIC, FORTRAN. 
Modula 2, Pascal, and C. 

* We've added editable, multiple keystroke macros that can 
be saved and restored. 

- You can even save and restore your window set-ups. 

Plus the features that made BRIEF famous. 

^ 300 level UNDO safety net 

' Flexible windowing, unlimited quantity 

‘ Unlimited number of files 

* File size limited only by disk space 

* Regular expression search and replace 

■ BRIEF'S LISP-like macro language 

- Tbli-fTee tech support 


372 WASl riNGTON STREET 
WELLESLEY, MA02181 
F/Ot6l7Jt3LB41S 


^Solution 
y s torns 

Cird« 497 on Inquiry Card 

Try BRIEF at our risk 


short hour of booting up the first time 

You'll find features like automatic indeiitiog, 
infinite windovring, and powerful regidar expres 
sion searching that goes well beyond the ordinary 
text matching you're probably used to. 

You'll also find the features that made BRIEF 
famous. Including our near-miraculous UNDO, 
that doesn't just un-delete your Iasi keystroke. 

It actually reverses the effect of any command. So 
you can explore, experiment, even make gigantic 
mistakes with hideous consequences, and just 
undo'' them. And then continue to undo, 
backing-up through 300 steps. 

What you want is what you get. 
What you'll also find is an editor that 
delights in adapting itself to you. With 
the simple, menu-driven SETUP pro¬ 
gram, you can quickly customize 
indenting style, support for any of 
36 compilers, keyboard confip- 
ration, rate of keyboard auto¬ 
repeat. and much more. 

You can even edit BRIEF's macros to 
suit your taste. Or write your own in a snap. 

Computer Language said that BRIEF is capable 
of "almost complete customization,” And with 
new release 3.0, BRIEF is even more powerful 
and flexible. 

For every programmer it's a different 
BRIER 

At last count, there were over 52,000 copies of 
BRIEF in the field, making life easier and work¬ 
ing time more productive for all kinds of 
programmers—working in all kinds of languages, 

800 - 821-2492 

Extension 486 

Massachusetts &. outside U.S- call 617-337-6963 

."30 day money back guarantee. 


Pnigrammers as different as Wayne Ratliff is from 
George Brandt. Which means there are over 
52,000 different ways of working, and BRIEF fits 
them all 

Why not get BRIEF going to work for you? 
There's no risk. In tact, if you're not completely 
satisfied that BRIEF is exactly the editor you've 
been looking for, just return it within 30 days, and 
we'll return your money. No questions asked. 


BRIEF 3.0 

The Programmer’s Editor 


AUSTRALIA 

PHONE 

FAX 

McFfu-lini^ Systcmfi 


03600/760] 

flCM Soft w lire 

BELGIUM 

03809/3041 

03880/026? 

MHtclogiK 

DENMARK 

08A3B/0681 

03830/248^ 

Ravenholm ComnimtlinK 
KNC1.AND 

04381V724B 

04288/732.^ 

BoluUon SyntcTiiB UK 

FINLAND 

0703/244 141 

0763/2440 

ZoELf^V OY 

FRANCE 

0002/7877 

0602/4380 

Miem Sliftna 

014822/9088 

014763/84^ 

Soft world 

GERMANY 

014050/0200 

0146 70/05 j 

TTie ProgruniTnw'H Shop 

0231/1 70 80 

0231/17 6J 

MEM A Computer GmbH 

060/34Ti2S'2B 069/84383 

BSP SaFtwurc^l^Hbutlon GmbH OS41^e2flO 

H O LLAND^TH ERLAND 

0041/0026/ 

Loj^cftoft Europe BV 

020/146161 

020/146061 

RjjnhaAvu 

ITALY 

07121/8121 

07121/6111 

The PreKTHiniiier'* Shop |tali*i 
JAPAN 

02/48011111 

02/480111< 

Japan SyatcniB 

NEW ZEALAND 

02/226/3624 

03/226/360 

PC I*ower 

NORWAY 

04866/608 

04850/843 

Polyiasft AS 

SWEDEN 

0380/2240 

0380/1230 

EuroBaft Svcrj|^e AB 
SWITZERLAND 

0300/10630 

030(^700 i( 

Xenon CoinTniiiiieatlDafi AG/SA 

0313^6655 

osisfveeai 


Call dealer for pricing. 
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.. Israel has the 
world’s highest 
number of scientists 
per capita. ” 
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TAKE A BVTE 
INT<0 RESOUROES 
AMO RELIABILITV 

AT 

CI^^BIT 


Whether your menu requirements call for hardware, software or 
communications, call up Israel. You'll be calling on innovation, 
performance, and tremendous variety too. 


Byte into a hearty menu. 
Israel. Fully featured at CeBIT. 


For further information please contact; 

Mr. Amnon Rimon, Director 
Software & Computer Center 
ISRAEL EXPORT INSTITUTE 
P.O.Box 50084 
Tel Aviv 61500, Israel 













Special Advertising Section 





Israeli Computing 


by Ud Gundar 

srael’s economy enjoys sev¬ 
eral special ingredients that 
have shaped the face of both 
Israel’s hardware and 
software industry. This is one of 
the reasons why you can find 
groups of companies here who 
specialize in various fields: 
Optrotech and Orbot are leading 
the world in the field of com¬ 
puterized vision; Scitex shapes 
the future in color image proc¬ 
essing, and so on. 

The land of the Bible and 
historic homeland of the Jewish 
people is situated, as you’ve 
probably found out from CNN 
broadcasts over the last few 
months, in the Middle East. 
Along the Eastern coastline of 
the Mediterranean Sea, Israel 
forms a land bridge between 
three continents: Europe, Asia 
and Africa. 

Its people, coming from five 
continents, offer a combination 
of cultures, languages and 
problems which are both a 
challenge and an opportunity to 
any software programmer. One 
result of the diversity of lan¬ 
guages in the country is Multi¬ 
writer, a multi-lingual word 
processor that works with over 30 
different languages without any 
need of hardware modifications. 


Israel’s population is just over 
4.7 million, including more than 
200,000 Jews who came from the 
USSR over the last year. The 
three major cities are Jerusalem, 
the capital (population 469,000), 
Tel Aviv (320,000) and Haifa 
(223,000). About two thirds of 
the population and most of the 
industry are concentrated on the 
coastal plain bordering the 
Mediterranean. 

Israel has an education- 
oriented society. The origins of 
this orientation may be linked to 
the two thousand years the 
Jewish people spent in the 
Diaspora knowing that the best 
investment you can make is the 
one you can take with you right 
in your head when you have to 
move elsewhere. One out of 
every three Israelis is a student, 
with about 1.5 million enrolled in 
some kind of educational 
program. This is why Israel has 
the world’s highest number of 
scientists and engineers per 
capita. It has also been home to, 
for a long period of time, the 
highest number of internationally 
recognized scientific publications 
per capita. 

In order to penetrate export 
markets, Israel had to deliver 
goods of the highest quality. Its 
army’s reputation was first used 


by domestic suppliers to push 
their products overseas. Later on, 
other companies, which were 
never involved in the military 
products market, found out that 
they could build on Israel’s rep¬ 
utation as a high-tech supplier. 

Over the last two decades 
there have been substantial 
investments in labor training and 
production facilities. The Israeli 
government has a large subsidy 
program that includes low rate 
loans, tax reductions and a wide 
range of benefits meant to attract 
foreign investors to the country. 
High-tech industries enjoy the 
best terms. For example, a 
science-based or high-tech proj¬ 
ect may be granted a 38% grant 
— over a third of the investment, 
substantially boosting the fea¬ 
sibility and profitability of the 
venture. 

I srael’s computer industry has 
historically been American- 
oriented. Many Israeli en¬ 
gineers who studied in the 
United States brought back ideas 
about the needs of the American 
market and the ways to penetrate 
it. In fact, some of these en¬ 
gineers have been the pioneers 
that have persuaded several 
Fortune 500 companies to start 
subsidiaries in Israel. 
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In recent years Israeli com¬ 
panies targeted the European 
market as their first choice. 
Today, Israel is the only country 
in the world that enjoys free 
trade agreements both with the 
USA and the EEC. 

High-tech export products 
represent an impressive 65% of 
Israel’s high-tech industry; it is 
the country’s fastest growing 
export segment. Between 1985 
and 1990 these exports grew an 
average of 20% per year. Twelve 
percent of Israel’s high-tech work 
force is employed in R&D. 

As we move to examine the 
industry, let’s start with the 
basics: electronic components. 
Intel, Motorola. National Semi¬ 
conductor, Date and Vishay are 
among the international cor¬ 
porations that have strategic 
R&D and manufacturing facil¬ 
ities in Israel. These companies 
acknowledge the fact that Israel 
offers the right combination of 
skilled people and competitive 
prices. 

The wafer used on Intel’s 
microprocessors such as the 
80386 and many others is made in 
Israel. The compiler used for the 
1860 chip was developed at Intel’s 
research center in Haifa. 

Not far from there, IBM 
employs over 1.30 engineers and 
scientists in its scientific center. 
Digital has a fast growing de¬ 
velopment center in Jerusalem. 

A field that attracts many 
Israeli engineers today is digital 
signal processing. The DSP 
Group, designing and producing 
chips for leading companies in 
Europe and Japan, actively 
conducts its research and de¬ 
velopment near Tel Aviv. 

One factor that attracts foreign 
companies to conduct their R&D 


programs in Israel is the high 
degree of loyalty Israeli en¬ 
gineers show to their employers. 
An Israeli employee does not 
tend to look for a better job 
every ten months. Once you start 
an R & D project in Israel, you 
will probably end it after two 
years with 80% of your original 
staff. 

I sraeli inspection and man¬ 
ufacturing systems are used 
by the leading companies of 
the industry, such as IBM, 
Hitachi and others. Among these 
are Orbot’s inspection system for 
PCBs and MLCs, Optrotech’s 
vision 206 which is an automated 
optical inspection system for 
PCBs and KLA 5000, critical 
dimension measuring unit. 

A good example of Israel’s 
achievement in surface inspection 
and surface measuring is DPA. 
This company’s laser-based 
optical inspecting and measuring 
equipment is designed for use in 
automatic production lines for 
high-quality surfaces. 

The inspection equipment is 
designed to detect Hows on any 
kind of surface, limited only by 
roughness. For highly reflective 
surfaces it inspects the front 
surface. In the transparent ones 
the inspection extends through 
the entire bulk material and back 
surface. 

DPA’s machines are designed 
for operation in a clean en¬ 
vironment without human 
intervention. Transport, feeding 
and sorting are automated 
according to the customer’s 
actual requirements. Computer- 
interfaced statistical data proc¬ 
essing and microprocessor pro¬ 
gram facilities are also available. 


The measuring principle is 
based on differential phase 
detection: a coherent light source 
is projected and scanned across 
the inspected area. The face 
quality of the received wave front 
is interferometrically detected 
and analyzed, providing high- 
sensitivity criteria for the 
discrimination and classification 
of the various flows in the 
inspection equipment, and in the 
measuring equipment. Phase 
changes are translated in high 
variations, providing at the same 
time a high resolution. 

Due to the unique differential 
interferometric detection of the 
scattered light, the present 
method is much more sensitive 
than any regular microscope. 

Fibronics ECI Telecom, RAD, 
North Hills and other companies 
are just some of the highly skilled 
and innovative Israeli companies 
that excel in the fast-growing 
field of data communications. 

At CeBIT 1991, Fibronics, 
specializing FDDl technologies, 
will be showing off its new 
product, the FX8610 Workstation 
Communication Server. 

This product, the first of its 
kind, provides significantly 
improved performance over 
Ethernet connections while 
greatly reducing the cost of a 
direct connection to a FDDI 
network. It accepts input from up 
to 12 high-performance work¬ 
stations and allows non-con¬ 
tention communications to each 
other or to an FDDI network. It 
is designed specifically for widely 
used workstations and work 
groups that use network¬ 
intensive applications such as X- 
winds, Client/Server relationship 
and CAD/CAM. 
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Also present at CeBIT will be 
B.A.T.M. advanced technologies 
that specializes in the IBM 
environment, particularly token 
ring environment. 

Well known in the professional 
corporate market for its unique 
OEM designs, B.A.T.M. began 
exporting under its own name in 
1988. Today, the company ex¬ 
ports to 14 companies worldwide. 
The product line includes the 
Pro-line series of token ring units 
that comprises multi-station 
access for 2, 4, 8 and 16 ports. All 
the units support 4 and 16 Mbps 
networks and are fully com¬ 
patible with the IEEE standards. 

Tadiran, Israel’s biggest elec¬ 
tronic concern, and a long-time 
supplier to the Israeli army, will 
be presenting the Tacter IIS/IIE 
which is a tactical IBM-com¬ 
patible computer and com¬ 
munication terminal for harsh 
environments. 

Makash’s new DEC-com- 
patible keyboard is also for use in 
harse environments. This new 
keyboard features all the ad¬ 


vantages of the successful Ever- 
switch IBM PC-compatible key¬ 
board. It is a superior solution for 
harsh environments, with a 
virtually unlimited life expec¬ 
tancy because nothing moves 
when the switch is activated, and 
it has a temperature range 
between -40°C and -i-125°C. This 
new keyboard meets the re¬ 
quirements for a variety of 
applications, including indu.strial 
process control, marine, military, 
automotive, security and other 
industrial sectors. 

Unicom is offering a wide 
selection of on-line UPS systems, 
ranging from 0.5 KVA to 250 
KVA. Remote alarm panels 
enable complete monitoring and 
control of the UPS from nearby 
rooms or by modem. 

Another supplier of econom¬ 
ically priced UPS systems is Eitan 
A.G. Engineering of Rishon 
LeZion. This manufacturer will 
be introducing its new on-line 
microprocessor-controlled 
product, INVIOI, providing 200 
and 300W S.B. with one ms 
transition time. It is priced 


between $200 and $270. EGA has 
over 4,000 installations in Israel 
representing a range of 20 models 
with outputs up to 6,000W. The 
company started exporting its 
products to Europe in 1990, 
including sales in Holland, 
Germany, Greece, Italy and 
Hungary. 

I n the power-protection arena 
you can find Novatrom with 
its uninterruptible power 
supply for all computer 
systems. Novatrom products 
provide stand-by emergency 
power during blackouts, inter¬ 
ruptions and brownouts. They 
also provide protection from line 
spikes. 

With more than 11,000 active 
computer specialists employed by 
120 software houses, software is 
one of Israel’s precious natural 
national resources. It is a re¬ 
source that has more than tripled 
in size in the last seven years. In 
fact, there is an Israeli software 
package for most every area of 
computer application. 


When there is no alternative... 


■ Sturdy rigid metal housing 

■ Superior stability in harsh environments 

■ Operating and storage temperature; 

- 40®c - +85"c 

■ Over 30,000,000 operations 

■ Solid state, no moving parts 

■ Standard and custom design: IBM AT/XT, 
IBM PS2 and DEC VT220 compatible 


Applications 

■ Food industry, chemical works, 
metal fabrication, textile... 

■ Agribusiness 

■ Security access and street environments 

■ Medical instruments' 

■ Clean rooms 

■ Marine and Military 




Makash Advanced Piezo Technology 
Kibbutz Kerem Shalom 
85460, Israel 
Tel; +972-57-985300 
Fax; +972-57-985153 


Circle 537 on Inquiry Card 


MARCH 1991 • BYTE 90IS-141 









IF YOU THOUGHT YOU COULD HOLD US IN THE PALM OF YOUR HAND 



...THINK AGAIN 


Many people think of RAD as the company that makes those tiny modems. It's understandable. After all 
we made our name on miniature and suhminiature data communiadons products, and we still think 
they're the best around. 

But there's much more to RAD than miniature modems, multiplexers and conveners. We oUer a wide 
range of base-band modems at speeds up to 2 Mbps. Our lines of TDH and statistical multiplexers handle 
data and voice including TI/CEPT multiplexen and data compresson. Hore than 30 dillerent conveners 
provide a variety of interlaces and data rates that let your different equipment talk to each other. And we 
have a full line of Token Ring products including tnmk access units, repeaters, fiber optic converters, 
extenders, testers, and our RADnet Token Ring Management System. 

So if you thought small when you thought RAD. maybe you should think again. Or better yet, contact 
RAD today to receive our latest catalog of small and large data communication products. 



data communications ltd. 


RAD Data ComiminicatHHis 

U.S. East: ISI Wst PRisak todielk ^ 

M 587-aia Is: (»l) SI74»t7 

U.5. WtSL Till (iitH kmut #£(». Hundi|tHt Bcsdi tA fJMJ 

M [714] m-im {MW) !«947]3. Fac (714) Sfl-77M 

lnt«niationjd 

t Htiteduslwt StTtfC Am Sf7ID, hnaH 
M tT2-J-4W5ll. Tftoc 37IH3 IWWO t Fac 
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Israel’s software industry is 
active in business, finance, gov¬ 
ernment, defence and education. 
The defence sector continues to 
be a major customer for real-time 
avionics, communications and 
other applications. 

Being in a small country with a 
huge appetite for technology, 
Israel’s software companies are in 
a very competitive market and 
must respond quickly to any 
change in demands. Here, again, 
experience with the military 
industry helps. Being small also 
means that you cannot live 
without export. 

A vast amount of locally 
developed software has been 
created specifically for export 
markets. Among these packages 
are database management pro¬ 


grams for large systems, minis 
and PCs; application generators 
for PCs and minis; and several 
application packages. 

During the past few years, 
Israeli software houses have 
created complete off-the-shelf 
software packages that can be 
marketed directly or through 
systems and software houses. On 
many occasions the Israeli mar¬ 
ket itself was used as a large Beta 
site for those packages. 

I BM, Digital, NCR. Kodak, 
United Technologies, Gru- 
mann Industries, MacDon- 
nell Douglas, Chase Man¬ 
hattan Bank, Delta Airlines and 
Fiat Industrial are just a few of 
the companies that use Israeli 
software. 


One of the most popular 
Israeli software packages abroad 
is MAGIC, an application gen¬ 
erator that was produced by 
Mashov Software House in Tel 
Aviv. 

In a recent distributor meeting 
held in Jerusalem, developers dis¬ 
cussed a wide range of MAGIC 
applications for commercial, 
industrial, medical and agri¬ 
cultural uses. Recently, Mashov 
signed an agreement to start a 
joint venture with the Progress 
Institute, a subsidiary of the 
Moscow Soviet. 

Mashov and the Progress 
Institute will start joint marketing 
operations in the USSR, trying to 
penetrate what seems to be a 
most promising market. In 
CeBIT 1990, Siemens PSE of 


Save Your Money! 

Now it's the time to enjoy GaiaGraph's high performance at a 
most attractive price 


Now you can update your powerful PC into a 
high performance workstation by simply adding 
a Galagraph VENUS Graphics Processing Unit, 
based on Texas Instruments TMS 34020 10 Mips 
processor. 

And you can stiil benefit from your PC capabilities 
whenever you need them. Here are some of the 
unit's features: 

••Galaxy VENUS Ultra High Resolution 
(1280x1024x8) Graphics Controller 
•>2K x 1K frame buffer 

••Up to 256 KByte EPROM optional for on-board 
firmware 

••1 MByte on-board DRAM for TMS34020 program 

storage, expandable to 3 MByte 

••16-Bit Bus Interface for use with 286 or 386 IBM 

AT or compatibles 

••TIGA Interface Compatible 

••Up to 256 simultaneous colors out of 16.7 million 


••AutoCad Support 

••VGA Emulation - register level 

Ask about our other off-the-shelf graphic boards and 
controllers. We have a proven track record of over 
10,000 installations worldwide. 

And if you need top-quality, customized dedicated 
simulation, display and recording solutions, our 
experts deliver innovative responses to the most 
complex prospects. 



GalaGraph Ltd. 

P.O.B. 80 Gedera 70750 Israel 
Tel. (972) 8-595411, 595488 
Fax. (972) 8-592831 





• 

■''opportunity! 

Territories still 

avafl3^'® . 



A member of TAT Group - Aero Equipment Industries Ltd. 
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Austria became distributor of a MAGIC ap¬ 
plication for agricultural farm management. 

An exciting new software product that will be 
exhibited for the first time at CeBIT will be 
WISDOM. This is an object-oriented relational 
database management system, developed by M.L.L. 
Software and Computer Industries — one of 
Israel’s largest PC distributors. 

COM Software Systems will offer their full office 
automation system, COM Office, running on 
various operating systems. 

FaxWorks, an Israeli company specializing in the 
field of text communications, is introducing its new 
ASCIFAX utility for companies which can receive 
fax format documents on a PC. ASCIFAX converts 
CCITT T4 format fax files received via fax card or 
other interfaces into ASCI text. It operates 
automatically, ignoring graphic images and using 
graphic characters in the text file to replace 
characters it does not recognize in its learning 
mode. 


LiOCR, first introduced at last year’s exhibition, 
will be offering its new products in state-of-the-art 
OCR technology. 

Ligature, a text-oriented image processing 
company dedicated to providing comprehensive 
solutions for publishing archiving and office 
information, now offers an upgrade of its optical 
character recognition software. 

The LiOCR combines state-of-the-art optical 
character techniques with its unique approach to 
intelligent character recognition in an integrated 
multi-tasking environment. This enables users to 
scan documents, translate them into text files and 
edit the files, all using LiOCR. 

Visitors to this year’s CeBIT will be able to see 
demonstrations of the new releases for PC and 
Macintosh. Among these are Omnifont and 
trainable options, automatic page composition, pull¬ 
down menus and more. 

Low-end users that need a friendly but never¬ 
theless powerful environment may be interested in 
the GeneSYS System, developed by COMPEDIA. 
This audio-visual user environment for PCs offer 
Macintosh friendliness with IPC cost effectiveness. 

GeneSYS includes hardware and software, 
providing a whole range of built in capabilities: 
talking graphic interface, voicemake box, word 
processor, menu-driven interfaces for external 
software, optional modem mouse and dialler in 
addition to educational software. 

I srael’s PC users have been witnessing several 
waves of attack by computer viruses. VC A RE 
is a popular antivirus program, trying to save 
computer files from considerable damage. 
Since computer viruses first made their appearance 
in the PC market in 1986, conventional counter¬ 
virus programs have opted for a defensive 
approach. By providing antidotes for viruses 
already widespread, VCARE combines a detecting 
system and a validation and file-recovery scheme 
designed especially to counter new viruses. The 
VGUARD program does not need updates every 
time a new virus is discovered. 

Another sort of protection is offered by Aladdin 
Knowledge Systems. For a long time Israel has been 
known as a “single diskette country.” Computer 
fans preferred pirating software to paying the rather 



The comprehensive FaxWorks approach to fax 
communications in 3 interfacing products: 

□ ASCIFAX which uses OCR to convert incoming 
fax pages to ASCII text files 

□ FAXSERVER, a PC-based Fax, Telex and E-Mail 
server for LAN/UNIX/AS400 

□ FAXMANAGER, a front-end package for fax 
preparation and archiving 

FaxWorks products support GAMMAFAX, JITFAX, 
CANNON 750, PCFAX, SAMANTHA FAX, FAXBOX 
and other PC-Fax interface products. 


RxW 


ORKS 


14 Gonen St., Tel Aviv 67943 Israel, Fax. (972)3-5716203, Tel. (972)3-321378. 
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Ligature Intelligent Optical Character Recognition 

Simply press a single button 
and LiOCR™ transforms scanned 
or faxed images into text files. 

LiOCR will operate your scanner, 
automatically analyze and 
decompose the page, use its 
omnifont capabilities to recognize 
characters and read your document, 
and then create a text file in your 
word processors format. 

Pages with multiple fonts, italics, indents, 
tables, pictures, and underlining are 
handled automatically. 

Superb accuracy and speed is insured by 
a spell checker which works in most 
European languages. 

DOS, MAC, and WINDOWS 
versions are available. 

' is a registered trademark of Microsofi 




For the address of our local sates reptaetehtajiye. cohlaief: 

LrfiAtURELTD,:P.O.BO!<3e4t5,- 

J^fwalem 91035JSRAEI 

Tpl: 1972} 2 533501 Fax: i 972} 2 385706 

Euroraan Office: 

COM 2m b.v. le Wllakkersstraat SO 
6614 B} Emdhoven. The NETHERLANDS 
tsi; f31} m 137149 Fax: {31) 401250B5 
European Representative: 

CAO GRAPHICS SRL.; Vis Q. eiuati 3 
35125 Padova. fTALy:': 

Tel: (39149 6601468 Fax: j^J 49 801479 
North Scandinavian Agent: 

AGAR0T aEKTRONIKSERVICE. BOX 30GT; ■ 

S-79t02 FALUN, SWEDEN . . “ 

Tel: (401 24630123 Fax;{46) 346^156. ^ 
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high prices charged for software* Aladdin intro¬ 
duced hardware protection (plug) for software, thus 
reducing the losses of software developers and 
distributors* 

Other exhibitors in the Israeli pavilion at CeBIT 
are COMSEC with its PC data protection, Margalit 
computer with its cut marketing and com¬ 
munications systems and A Medina which provides 
paper shredders. 

One thing in common to all Israeli high-tech 
companies and Israeli industry in general is that 
they are very aggressive and market-driven. Israeli 
firms know they must compete with bigger 
companies and bridge over longer distances, and 
therefore rely on highly skilled engineers and 
programmers. 

One recent example of those skills at work is a 
new development by Mercury, an American-owned 
Israeli based start-up founded by Arie Feingold. 

Feingold, the man who founded Daisy Systems, 
the world’s first producer of CAD machines for 
electronic engineers, has a new machine, the name 


of which is still to be announced. This system is 
doing automatic software quality control and it is 
already in Beta sites. 

The Israeli industry today faces two challenges* 
The first is finding its way into the rapidly growing 
European market* Second, it needs to supply jobs 
for the thousands of Jewish engineers coming day 
after day from the USSR who offer what may 
become Israel’s biggest business opportunity* 

(Mr Ud Gtmdar is a journalisi. He holds the 
computer column in '‘Ha'aretz/' a daily newspaper 
in Israel) 



MULTIWRITER 


Now more of the world on one page - In House! 
The Stand-Alone Multilingual Word Processor 


Only liultiWriter supports on screen 
loreign characters and printing in higti 
quality in over 30 languages: English 
and Western European, plus foreign 
alphabets such as Russian, Hebrew, 
Arabic, Czech, Hungarian, Polish, Ro- 
manian, Bulgarian, Serbian, 
Macedonian, Croatian, Latvian, Esto¬ 
nian. Lithuanian, Esperanto, Greek, 
Slovenian, Yiddish, Rasht, Ukrantan 
and Farsi. 

MuftiWriter requires: IBM PC. XT, AT, 386 or compatible with 640K Ram, 2 disk 
drives, Hercules, CGA, EGA or VGA card, 9of 24 pin dot matrix printer, Laserfonts 
are available for HP Laser Jet Series 11 (XMnpatible laser printer at $40.00 eadi. 



Full Featured Word Processing 


a Font Editor 
a Mouse SuF^xml 
^Columns 
laSpft Screen Editing 
aMaimerge^ 


or Customised Keyboarlpyout ^ 
ar Edit Right to Left 
SrCut&Paste p 

SJ Frame Drawing || 

Ea Variety of Printing : 


^ Help Screens and Pull down Menus in 6 differe^p^^^^ 

Cost: $199.00 4 $10.00 shipping and handling* Demo $10*00 ^ 
$3.00 shipping and handling* We accept payment with VISA, 
Master Card, Eurocheque, or check in U*S. Funds 
30 day money back guarantee. Deahrlnquines Welcome- 


Summit Software Ltd. 


P.OB.2265 Jerusalem 91022 ISflAEL re!:972-Z-241003,240384 Fax; 972-2259239 
In Europe: Brushob 8 Mechel se Steen we j Antwerp 2018 BELGIUM Teb'Fax: 32-3-2326390 


90(S^146 B YTE • MARCH 1991 


Circle 540 on Inquiry Card 





































PURE 

MAGIC 

Computer Aided Programming 
Application Generator and Relational Database 


Yes, 'PURE MAGIC is what thousands of 
professionals all over the world experience 
working with MAGIC. MAGIC was designed for the 
professional developer concerned with providing 
solutions to real-life data processing applications. 
MAGIC is a powerful and innovative tool that 
outstrips all existing programming methods. 



Programming Power 

★ Awarded 1^^ Place by PC WEEK Poll - January 
1989 

★ Outright Winner of Australian PC WEEK 
Database Challenge - Sydney^ March 1989. 

MAGIC BENEFITS 

★ Reduction of 60 to 90% in software 
development time 

ir Huge savings in software maintenance costs 

★ Integral IBM’^'^ host communication 

★ Enhanced human engineering 

★ Standardization in development of end-user 
interface 

★ Portability between various operating systems 
- PC DOS^, Unisys-BTOS^M, 

Convergent-CTOS™ 

STATE-OF-THE-ART FEATURES 

★ Automatic non-procedural processing 

★ Quick prototyping tool 

★ Full multi-user RDBMS 

★ Multi-file pop-up windows and zoom 
techniques 


MORE MAGIC PRODUCTS 

DOS versions - LAN versions - Unisys BTOS/XXX 
versions - AAC mainframe connectivity module - 
Personal MAGIC — STatGRaf statistics and 
graphics package. 

SOME MAGIC REVIEWS 

“There is no competitive product” 

CPC TECH JOURNAL) 

“One of the most powerful DBMS packages 
available” (PC MAGAZINE) 

“Excellent overall value” (PC WORLD) 


Distributor and Dealer Enquiries 
Welcome. 




Magic Ueadquarteni: ■ Israel: MSE Ltd.* 3 Bezalel St., Ramat Can 52521. Td; [972 3J 751 1914, Fas: 751 621B ■ MSE Lid. (U.K.) Td: [44 IJ 902 B99K. Fax: 903 
1465 ■ France: Magic France S.A., Tel: [33 Ij 4897 4a2a Fax: 4897 8125 ■ G€mifln.v: Fink Software. Td: |49 4^] 527 0235. Fax: 524 4727 ■ Austria: M-Computer. Td: 
[43 222] 535 9860, Fax: 53 59 861 ■ Hungary: Mcdicor Medorg Co.. Td: [36 1] 09 4281. Fax: 149 5957 ■ Australia: Sigma Data Co.. Tfel: [61 2] 957 3777. Fax: 957 200 
■ The INetherlandii: A.V.R.. Tel: [31 10] 434 3262, Fax: 460 0805 ■ SwitzerJand: Aker S.A.. Tel: [41 22} 477 177, Fax: 477 34S M U.S.A.: Aker Corp.. Tel: [1 714] 250 
1718, Fax: 250 7404 ■ Jai>an: Wacom Co, Ltd., Tel: [81 3| 985 0097, Fax: 985 8636 
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Because There Are 
Certain Risks You 
Tust Can't Take. 



-45 a software producer, you 
need software protection 
that really works. 

Aladdin Knowledge Systems 
is a leading company in the 
field of software protection: 
during the last five years we 
have enabled thousands of 
software producers in more 
than 30 countries to protect 
their software. 


HASP-3 connects to the 

parallel port of PC/XT/AT and 
PS/2 computers and compatibles, 

H ASP-3's advanced technology prevents 
reverse engineering, making the plug 
virtually un-crackable. 


• Access Password - A unique password 
supplied to the software developer is 
needed in order to access the plug's code. 
The number of available codes and pass¬ 
words is enormous (more than 
256,000 billion!). 


• The Highest Compatibilitv - The 

plug is transparent to the operation of the 
computer and the printer. 



• Full Software Support - All 
the software required to link 
HASP-3 to all high-level 
languages - including the most 
sophisticated anti-debugging 
protection and a utility program 
to protect EX E/COM files - 

is supplied*. 

• Daisy-chaining - Several 
plugs can be connected one 
behind the other. 

• Automatic Virus Detection 

can be added to tbe protected 
program, 

^ In addition to MS DOS ^ OS/2, 
SCO XENIX, UNIX 386, and 
MS WINDOWS versions arc 
available on demand. 


MemoHASP uthe 

last word in software protection. 

In addition to all of HASP-3's 
advmitages, MEMOHASP’s 112 or 
496 bytes of read/write memory 
enable you to: 

• Assign a unique code to every 
software user, 

• Control access to different software 
modules or diFferem soli ware 
packages, 

• Distribute demos which can be 
activated only a certain number of 
times. 

• Rent or lease software, 

• Save passwords or other sensitive 
information, 

[VIo.st important of all: all the above 
operations are performed on the 
PC without any special 
programming equipment! 

• There Ls no Battery in the Plugs! 

For further infonnation contact us at 
our new address: 



LADDIN 

KNOWLEDGE 
SYSTEMS LTD. 


15 Beit Oved St., Tet-Aviv, tsrael 
PO,Box:m4lTd-Avty611lO. 
Teh 972-3 5375795 
Fax: 972-3-53757% 


Australia Conlab Pty, Ltd. 7 Vivian St., Blackburn North, Vic, 3130^ Phone: 03 898 5685, Fax: 03 899 5759 ■ Belgium Akkermans 
Iniemalional bvba Frankrijklei 101 2fK)0 Antwerpem Phone: 03 233 8826, Fax: 03 231 5438 ■ Denmark SC Metric a/s Skod.sborgvej 305, 
DK-2850 Naerum, TeL (42) 804200, Fax: (42) 804131 ■ France Logidam Inti., Boite posiale no. 2 Publier 74500, Evian, Phone: 50707375, 
Fax: 50753144 B Germany CSS GmbH, Am Westbahnhof 2, D 4300 Essen I Phone: (0201) 707 041/42 Fax: (0201) 748 644 ■ Greece 
Unibrain SA, Bousgou 2, Pedio Aeros, Alliens 114 73, Phone: (01) 646 5195, Fax: (01) 642 3648 ■ Italy Parmer Data S.r.L, Via G. Prati, N.4, 
20145 Milano, Phone: (02) 331 01709, Fax: (02) 347 564 ■ New Zealand The Training Solutions Co. 14 Pretoria St., Lower HuU, Phone: 04 666 014, 
Fax: 04 697 190 B Portugal Futurmatica Lda, Av. Combatentes G. Guerra 48-b loja G., Alges 1495 Lisbon, Phone: 01 211 6269, Fax: 01 211 6277 ■ 
Switzerland OPAG Informatic AG, Kagenhofweg 2-4, CH-4l53Reinach BL, Photie: 061 711 2245, Fax: 061 711 5355 ■ The Netheriands Akkeimans 
Automatisering B.V., Spoorstraat H Nudi 6361 X2, Phone; (045) 241 444, Fax: (045) 245 515 


© 19S5-1990 Aiaddiji fCnuwlcdge Systems Lid. 
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Desktop Publishing 

Fever 


E very year about this time I get laid up with in¬ 
fluenza, so this year I decided to get flu shots; 
alas, I didn’t think things through. 1 got the 
shots just before this column was due; and the 
way the shots work is they give you a mild case 
of the latest variety of Asian flu. It’s a lot better than 
getting the real thing, but it doesn’t leave you in much 
of a mood to putter around with computers. 

Add to that a bunch of deadlines—Niven and I are 
finishing Fallen Angels (Baen Books, July 1991) and 
The Moat Around Murcheson *s Eye (Simon & Schuster, 
probably early 1992). Then I’ve got Steve Stirling’s 
draft of Poumelle and Stirling’s Go Tell the Spartans 
(Baen Books, spring 1991) to go over, and we’re part¬ 
way into Hour of Treason, the fourth Janissaries book. 
In a word, things are a bit tight timewise, as they say on 
Madison Avenue; meaning that I won’t get to do what 
I’d intended, comparing the new Perceptive Solutions 
and Distributed Processing Technology hard disk drive 
controllers this month. 

Of course, there’s always something to write about. I 
keep hearing about this industry being in a slump, but 
you’d never know that from my mailbox. 

Mac Business 

The Los Angeles Opera League recently asked Roberta 
to do its newsletter, which means that instead of the 
president worrying about it in the middle of the night, 
Roberta will. The newsletter should be no problem with 
all the computing power we have here at Chaos Manor, 
but there’s a small hitch: neither of us has ever done any 
real desktop publishing, and I don’t have any time at all 
to learn, meaning that Roberta has had to make do on 
her own. 

The first decision, then, was what machine to use. 
When I asked around, most pec^le said that given the 
choice of PageMaker on the Mac versus Ventura Pub¬ 
lisher on the PC, they’d take the Mac every time; and 
when we found that much of the text for the newsletter 
would be delivered in Microsoft Works for the Mac for¬ 
mat, that pretty well decided it. 

Alas, the first experiment was a near disaster: the 
Mac Ilfx would keep crashing when we’d try to work 
with Microsoft Works. Converting to Microsoft Word 
helped a bit, but there were still unexpected things hap¬ 
pening on the Ilfx’s screen, although the problems 
didn’t seem to come up on the Mac SE/30. Time to stop 
and take stock. 

Apple likes to get its latest and greatest equipment 



into the hands of reviewers as quickly as possible. 
While this is commendable, it sometimes results in our 
getting machines that are not quite identical to those the 
company later ships. 

Meanwhile, Microsoft is notorious for quietly issu¬ 
ing unannounced software revisions: if they find that 
something doesn’t work with new hardware, they fix it. 
If you ask them, they will cheerfully send you the re¬ 
vised copy, but they don’t an¬ 
nounce the revision. This 
practice makes sense, in that 
those who need the revision 
will eventually figure that 
out, while those who don’t 
need it won’t know to ask. 

However, it has the drawback 
that you can’t always tell 
whether a problem is due to 
hardware or software. 

In my case, I had older ver¬ 
sions of Microsoft Works and 
Word and one of the very first 
Mac Ilfx machines sent out. 

The Ilfx is a speed demon: it 
does things so fast that some¬ 
times you can’t believe it, and 
normally I love it, but I have 
had some very odd problems 
with it. 

IVs Virtual 

For instance, we have never 
got Virtual, from Connectix, 
to work with the Mac Ilfx. 

Virtual is a program that con¬ 
vinces your Mac that it has 
lots of memory. It does that by 
swapping from memory to a 
reserved area of your hard 
disk; this is a trick long used 
in minicomputers and main¬ 
frames but which, for some reason, has never appeared 
in the PC world and was late coming to the Mac. When 
we first got the program we had a Mac II, and Virtual 
worked fine with that. It works with the Mac Uci 
(which is a small version of the Mac II). Like a lot of 
good Mac software, it works invisibly, and it solves the 
“out of memory” problem forever. 

Alas, though, it wouldn’t work on the Ilfx, which 


Jerry helps Roberta 
tackle desktop publishing 
on the Mac and looks at 
simulation software 
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Circle 127 on Inquiry Card. 

Finally, a fast, powerful text 
editor that integrates your 
favorite 
programming 
tools and uses 
no memory! 


FREE Evaluation Copy 
Call 1-800-45-VEDIT 

The new VEDIT PLUS is the productivity 
breakthrough programmers have been 
looking for. Run not only popular com¬ 
pilers, but all of your favorite tools from 
within the editor. When shelling to DOS, 
VEDIT swaps itself and any desired TSRs 
out of memory to give you more memory 
than when you entered VEDIT. 

Only VEDIT gives you the advantages of 
a powerful and flexible editor without 
giving up the convenience of an integrated 
environment. 

VEDIT offers stunning performance, ver¬ 
satility and ease of use. Completely writ¬ 
ten in assembly language, it’s small and 
lightning fast. Edit text and binary files of 
any size, even IOO- 1 - megabytes. Installa¬ 
tion is trivial; VEDIT.EXE and an optional 
help file are all you need - no overlays, no 
configuration files. 

Other features include multiple file editing, 
windows, unlimited keystroke macros, 
"hot keys", context sensitive help, word 
processing, automatic indenting and total 
configurability. VEDIT has been the 
choice of 100,000 programmers, writers 
and engineers since 1980. 

VEDIT PLUS adds a powerful "off the cuff" 
macro programming language, complete 
with source level debugging. 

VEDIT PLUS - $185 for DOS. $285 for 
UNIX/XENIX. Call for a free demo today. 

Greenview 

P.O. Box 1586, Ann Arbor, Ml 48106 
(313) 996-1299 * Fax (313) 996-1308 
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was annoying because I have a couple of 
CD-ROMs that keep telling me they 
can’t do their thing because I don’t have 
enough memory. I’d have thought 4 
megabytes was enough, but apparently 
some highly visual programs need a lot 
more. So it goes, but it was annoying. 

There were other programs that would 
not work, even though the BYTE staff re¬ 
port they have no problems with them on 
a Ilfx. So when Roberta began having 
problems, too, I decided enough was 

it you must 
have computer 
communications 
and you travei to 
strange hoteis, you 
shouid get Konexx. 



enough and induced Apple to swap out 
my old Ilfx for a brand-new one right out 
of the warehouse. I also called Microsoft 
and asked for the latest and greatest of 
everything, and while I was at it, I sent to 
Aldus for the latest PageMaker. 

The new Ilfx arrived the other night, 
and I am pleased to report that we now 
have Virtual working. Sort of. To be pre¬ 
cise, it will work with the Ilfx and Multi- 
Finder, but not with the new Macintosh 
Display Card 8«24GC. Put that card in, 
and Virtual goes higher than a kite. 

The 8»24GC does 32-bit graphics, in¬ 
cluding 32-Bit QuickDraw. Not all appli¬ 
cations will work with it, in which case 
you can turn off the acceleration and 
fancy 32-bit features and hope for the 
best; most software does work then. If 
worse comes to worse, though, we have 
to put in the old Mac video card. 

For years, Apple told people not to use 
undocumented features—particularly 
not undocumented video features—in 
writing software. Unfortunately, many 
didn’t listen, because the Mac’s video 
was often slow, and software developers 
wanted their stuff to sparkle. Now that 
Apple is implementing the full standard 
(which they have published for years), a 
lot of older software is crashing. Some 
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Mouse support 
Pull-down menus 
Columnar blocks 
1000 Level Undo 
Regular Expressions 
Small 70K, super fast 
DOS, UNIX/XENIX, FlexOS 
Also VEDIT $69, VEDIT Jr. $29 



companies are putting out unannounced 
revisions. Others are just plain in trou¬ 
ble. We have not heard the last reverbera¬ 
tions from this. 

Meanwhile, Roberta has been going 
great guns with the newsletter. She con¬ 
verts the files from Works to Word and 
edits in Word. When things are properly 
proofread, she squirts them into Page¬ 
Maker. She’s been experimenting with 
fonts, and shadowing, and various visual 
effects, and the newsletter already looks 
pretty good. 

She figures this issue is experimental, 
and the next one will be more definitive, 
with illustrations and such. The first il¬ 
lustrations will probably be from the ex¬ 
tensive collection of T/Maker ClickArt: 
there are numerous drawings from the 
worlds of sports, business, art, cartoons, 
religion, and patriotism, all easily incor¬ 
porated into documents. More on this in 
the future. 

Ventura Publisher 

Jim Baen is treating Fallen Angels as his 
big book of the year, with lots of promo¬ 
tion. One device he has hit on is a chap- 
book—in this case, a 70-page perfect- 
bound book in trade-paper size and 
format. The chapbook has the actual 
Fallen Angels cover and the first three 
chapters of the book. It will be sent to re¬ 
viewers, bookstores, and science fiction 
fan conventions. 

What makes it worth reporting here is 
that the whole thing was conceived and 
designed in my conference on BIX, in 
which experts told Jim exactly what 
hardware and software he needed to get 
this done and a good bit on how to do it. 

The chapbook was produced on Jim’s 
Northgate 386, formatted in Ventura 
Publisher using Bitstream’s Baskerville 
font, and printed on a Hewlett-Packard 
LaserJet III; and the result is beautiful. 
Past systems of desktop publishing, espe¬ 
cially with PC-based (as opposed to 
Mac) systems, have produced pages that 
aren’t quite professional looking. The 
letters tend to be too thick, or else they 
break up and look patchy. Not so in this 
case. Even viewed with a strong magni¬ 
fying glass, the chapbook’s letters are 
continuous, and the pages look as good as 
any typesetting job I have ever seen. 

Baen said it took him about 6 hours to 
go from the electronically readable text 
to the page proofs. Part of that time was 
spent doing proofreading and minor line 
editing. This was done in XyWrite. He 
then fed the text into Ventura Publisher; 
if global replacements were needed, it 
was simpler to go back to XyWrite and 
make them and read it back in again. 

continued 


















EverythingYniEver Winted In UNIX. 

And Less. *99.95.' 


OK. We know it’s hard to 
believe. So just consider this. 
Coherent'" is a virtual done of UNIX. 
But it was developed independently 
by Mark Williams Company. Which 
means we don’t pay hundreds of dol¬ 
lars per copy in licensing fees. 

What’s more, Coherent embod¬ 
ies the original tenet of UNIX: small is 
beautiful. This simple fact leads to a 
whole host of both cost and perform¬ 
ance advantages for Coherent. So 
read on, because there’s a lot more to 
Coherent than its price. 

SMALLER. FASTHER.. .BETTER. 

Everybody appreciates a good 
deal. But what is it that makes sm all 
so great? 

For one thing, Coherent gives 
you UNIX capabilities on a machine 
you can actually afford. Requiring 
only 10 m^abytes of disk space. 
Coherent can reside with DOS. So 
you can keep all your DOS applica¬ 
tions and move up to Coherent, You 
can also have it running faster, learn it 
faster and get faster overall perform¬ 
ance. All because Coherent is small. 
Sounds beautiful, doesn’t it? 

But small wouldn’t be so great if 
it didn’t do the job it was meant to do. 


LESS 

IS MORE! 

Coherent For Santa Cruz 

Ibe IBM'PC/AT OperatiDo’s 
and compatible XENIX 286, 
286 or 386 VeTskMi232 
based madunes. 

No. of Manuals 

1 

g 

No. of Disks 

4 

21 

Kernel Size 

64K 

198K 

Install Hme 

20-30 min. 

34 hours 

Suggested Disk Space 

10 meg 

30 meg 

Mul Memory Required 640K 

1-2 meg 

Performance* 

38.7 sec 

1003 sec 

Price 

199.95 

11495.00 


*Byte Ex€d benchmark, ^UKIO itemtions on 20 MHZ 386, 

Hardware tet^uiremeiils: 12 meg 5V'4' orL4 meg 31^' floppy, aiid 
disiL Dd^ Dot run on Mkrochaimel 


EVERYTHING UNIX 

WAS MEANT TO DO. 

like the original UNIX, 
Coherent is a powerful multi-user, 
multi-tasking development system. 
With a complete UNIX-compatible 
kernel which makes a vast worid of 
UNIX software available including 
over a gigabyte of public do main 
software. 

Coherent also comes with Lex 
and Yacc, a complete C compiler and a 
full set of nearly 200 UNIX commands 
including text processing, program 
development, administrative and 
maintenance co mman ds plus UUCP 
CRITICS AGREE: ITS 
AN INCREDIBLE VALUE! 

“Mark WBiams Co. seems to have 
mastered the art of illusion; Coherent 
comes so fuBy qualified as a UNIX 
done, you find yourself thitiking 7 
can't believe it’s not UNIX! ” 

-Sean Fulton, UNIX Today I, 
November 26,1990 

“...(Coherent) may be the best dung 

that has happened to UNIX yet." 

-William Zachmann, PC Week, 
Novembers, 1990 

“If you want to come as dose as you 
can to real UNIX for a low price, 
COHERENT can’t be beat " 

- Warren Keuffel, Computer Language 
Magazine, November 1990 

'7/you zmnt a UNlX-Iike develop¬ 
ment and learning system for less 
than $100 .. J don^t see how you can 
go wrong with Coherent** 

-David Fiedler, BYTE Magazine, 
November 1990 

EXPERIENCE, SUPPORT 

ANDA60-DAY 
MONEY BACK GUARANTEE. 

Wondering how something as 
good as Coherent could come from 



NEW COHERENT RELE ASE 31 
Nowwrm.,. 

-elvis: vi editor done 
-SCSI (Adaptec AHA 154x series 
and more on the way.) and 
ESDI support 

-UUCP Bulletin Board System 
-RAM disk support 
-And much, much more! 


OVER 10,000 SATISFIED USERS! 


nowhere? Weft it didn’t It came from 
Mark Williams Company, people 
who’ve developed C compilers for 
DEC, Intel, Wang and thousands of 
professional programmers. 

We make all this experience avail¬ 
able to users through complete techni¬ 
cal support via telephone. And from 
the ori ginal system developers, too! 

Yes, we know $99.95 may still 
be hard to believe. But we’ve made it 
fool-proof to find out for yourself. 
With a 60-day money-back no-hassles 
guarantee. 

You have to be more than Jirst a 
littie curious about Coherent by now. 
So why not just do it? Kck up that 
phone and order today. 

You’ll be on your way to having 
everything you ever wanted in UNIX. 
And for a lot less than you ever 
expected. 

1-800-MARK WMS 

27-5967 or 1-708-291-6700) 
FAX; 1-708-291-6750 
60-DAY MONEY BACK GUARANTEE! 


Mark Williams 
Company 

60 Revert Drive 
Northbrook, IL (50062 


^ Ig. Coherent is a baideniark of Mark 

Wifliaiis Coinpany. UNIX is a trademaik of AT&T. XENIX is a 
trademark of Microsoft. 
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"AltacZip 3868 an soUd machines featuring 
brand-name parts. A good buy. 
they an clearty affordabte" 

PC Maoa^lne. May 30 1969 

’'Computer users should find Altec machine 
an excellent value with good performance." 

PC Ut^gunm, July 1990 


Altec’s Guarantee: 

• 30 day money>back guarantee 

• 2 year warranty for parts and labor 

• Free 4 months on>site service 

• Lifetime toll-free technical support 


ALIKTOWHIS 
ABOVE 1HE REST 

Now you can have the power and performance of Altec's fully loaded 486 EISA 
Tower delivered to your door! Check out these outstanding features: 


$5295 


436 EISA TOWER 

□ Intel486-25 CPU □ 4 Meg RAM □ 1.2 MB 5.25" drive □ 1.44 MB 3.5" drive□ 150 MB 18ms 
ESDI hard dirve □ ESDI controller with 32K cache □ 16-bit VGA card with 1 MB □ 14" VGA 
monitor (1024x768) □ 2 serial. 1 parallel & 1 game ports □ 101 -key Keyboard □ MS Window 3.0 

□ Hi-Res serial mouse □ MS-DOS 3.3 or 4.01 (486 ISA SYSTEM $3895) 


• 

• 

• 


J 

j 

1 


Altec sets the standard for the highest quality design and 
manufacturing of all our products. We're fast, friendly, and 
ready to help you select the right features for your needs. 

Take a look at some of our other great systems: 

386/33 VGA $2695 

□ Intel 386-33 CPU □ 64K Cache □ 4 Meg RAM □ 1.2 MB 5.25" 
drive □ 1.44 MB 3.5" drive □ 104 MB IDE hard drive □ 16-bit VGA 
card with 1 MB □ 14" VGA monitor (1024x768) □ 2 serial. 1 
parallel & 1 game ports □ 101 -key Keyboard □ MS Window 3.0 

n Hi-Res serial mouse □ MS-DOS 3.3 or 4.01 

386/25 VGA $2395 

□ Intel 386-25 CPU □ 4 Meg RAM □ 1.2 MB 5.25" drive □ 1.44 
MB 3.5" drive □ 104 MB IDE hard drive □ 16-bit VGA card with 1 
MBD14" VGA monitor (1024x768)02 serial. 1 parallel & 1 game 
ports □ 101 -key Keyboard □ MS Window 3.0 □ Hi-Res serial 
mouse □ MS-DOS 3.3 or 4.01 

386/SX VGA $1795 

□ 2 Meg RAM □ 1.2 MB 5.25" drive □ 1.44 MB 3.5" drive □ 40MB 
IDE hard drive fl 16-bit VGA card with 512k □ 14" VGA monitor 
(1024x768) 02 serial, 1 parallel & 1 game ports □ 101-key 
Keyboard □ MS Window 3.0 □ Hi-Res serial mouse □ MS-DOS 
3.3 or 4.01 

(20 Mhz version add $150) 

286/12 VGA COMBO $1595 

□ 1 Meg RAM □ 1.2 MB 5.25" drive □ 1.44 MB 3.5" drive □ 40MB 
IDE hard drive □ 16-bit VGA card □ 14" VGA monitor (640x480) 

□ 2 serial. 1 parallel & 1 game ^rts □ 101 -key Keyboard □ Serial 
Mouse □ MS-DOS 3.3 or 4.01 □ Panasonic 1180 printer W/cable 

□ Surge Protector 

286/12 VGA STAR $1195 

□ 1 Meg RAM □ 1.2 MB or 1.44MB drive □ 40MB IDE hard drive 

n 16-bit VGA cardD 14" VGA monitor (640x480..41 mm)n2 serial. 
1 parallel & 1 game ports □ 101 -key Keyboard □ MS-DOS 3.3 

A 

ALIK 


Technology Corp. 


ORDER: 1-800-255-9971 


Tech Support: 1-800-255-9968 

Pohey. Same day shipping with standard cofigurations (or orders before 3 PM EST 

Shipping and handling extra Personal and company checks require 10 days to clear 
Prices are subfect to change, arxJ all Hems are suby^ to availabibty All returns must 
be shipped prepaid, insured, in original condition and complete with documentation 
Al returns must have RMA number 30 day money-back guarantee does not include 
shipping No surcharge (or Visa & Master Card. 2% (or American Express 
Altec Technology Corporation • 18555 East Gale Avenue • Industry. CA 91748 • 818/912-8688 • FAX: 818/912-80^ 
. I CircU 14 on Inquiry Card. 
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Eventually, he had everything right and 
printed master copies on the LaserJet 111; 
and it all came out very well indeed* 

The implications of this reach a long 
way. Within a few years, I suspect most 
books will be typeset in the editorial of¬ 
fices rather than sent out* Moreover, it*s 
now possible for authors to furnish cam¬ 
era-ready copy and thus have near-total 
control over their works. That will not 
happen quickly—indeed, perhaps it 
shouldn V happen quickly, because some 
editors, such as Baen, can significantly 
improve a work—but it's inevitable. Now 
that desktop publishing can produce true 
professional quality, there are just too 
many advantages for editors and publish¬ 
ers not to use it in book production* 

PowerTrip 

On Thursday, July M, about noon down 
in Baja California near Cabo San Lucas, 
there will be a full eclipse of the sun. 
There will be several minutes of totality; 
indeed, this is going to be about the best 
eclipse for 25 years or so* I'm on the 
board of the Ejowell Observatory, and 
they may be sending some people also; 
but whatever they do, I don’t intend to 


miss the best eclipse of the century, so 
Niven and I will be driving down in the 
Ford Bronco IL 

One gadget that will go along will be 
the PowerTrip converter from Zirco. 
This is a gizmo that plugs into your cigar 
lighter and delivers 100 watts of 115-volt 
AC power. It works just fine; Tve used 
mine for over a year now, and some of 
that was pretty heavy use on roads at least 
as bad as the modem Baja Highway. (It’s 
much improved since the early 1970s, 
when Sarge Workman and I went down 
the old Baja; 1000 miles of Very Bad 
Road.) 

My normal lash-up is to plug Power- 
Trip into the Bronco’s cigar lighter, plug 
the 110-V converter for one of the porta¬ 
bles into that, plug the output of the por¬ 
table’s power supply into the portable’s 
battery, and, leaving the battery on the 
floor so it isn't crushing my lap, run a 
cable from the battery to the portable. 
This gives me a machine running on an 
uninterruptible power supply—the por¬ 
table battery—while running everything 
off the car system. Moreover, if I ever 
want to use a car fax machine on the car 
phone—1 never have, but I suppose it 


might happen someday—I can unplug the 
portable and run the fax machine off 
PowerTrip, 

It’s amazing how often 1 need 115 V in 
my car. I’m sure weTl make use of it on 
the Baja trip. 

PowerTrip has earned a User’s Choice 
Award. Recommended. 

Konexx 

One hazard of trips is the hotel telephone 
that’s hard-wired so that you cannot con¬ 
nect your modem. Over the years, we’ve 
all developed tricks for dealing with 
that. Often, for instance, the connection 
to the phone itself is hard-wired, but the 
wall connection is a modular connector, 
probably with a plastic part broken off so 
that you have to use a nail file to get the 
cord out of the wall. Sometimes, though, 
you just can’t get at the phone connec¬ 
tions at all; at which point, you may in 
desperation resort to taking the phone 
apart and using alligator clips. 

Konexx is a new weapon in the cease¬ 
less battle between computer users and 
silly hotel people. It’s a small box, con¬ 
siderably smaller than a pack of ciga¬ 
rettes, that plugs into the telephone’s 





the world's most popular PC diagnostic software, Flunning Check^lt should be the 
first thing you do ^ because confirming or eliminating your PC's hardware as the 
source of the problem can save you time, money, and unnecessary repair calls. 

Checks It will test your PC's main system board, memory, hard disk drive and 
floppy disk drives, video subsystem, communication ports, printer, keyboard, 
mouse, or joystick. Check^lt will also display key software and setup data, 
including your PC's exact equipment configuration, current IRQ assignments, 
memory allocation, device drivers, and CMOS table. 

Take a minute to run Check^tt the next time you have a PC problem. Then 
you’ll know the answer to these key questions: Should you back it up, pack it up, 
and send it out for repair? Should you fix a hardware problem yourself? Or, 
should you concentrate on the software and configuration problems that you can 
correct? 

The moment you suspect a PC problem, run Checki/lt. 

:’s about time? 

Look for Check^lt at leading 
retail stores everywhere, 

Or call Touchstone TODAY! 

(714) 969-7746 or (800) 531-0450 

Touchstone 

Software Corporation 

2130 Main Street. Suite 250,Huntington Beach, CA 92646 

Check*/ It s a regisleried trademarik of TouchSione Stftiware Cgrpcralicir., CopyTiBtn Cigpo TpucftStow Sottwara Corporallofi. ALL RIGHTS HESERVED. 


Ask for 11 
TODAY! 


SAVE 30 MINUTES 
EVERY TIME YOl 


HAVEAK 


By using Check»^tAo find out if the problem is 
Hardware or Software 


Send literature 301 


Call me, I'm interested 302 
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handset connection. Once that’s done, 
you have two connections, one for the 
handset itself and the other for your com¬ 
puter. There are switches to control po¬ 
larity and telephone type and to switch 
between voice and data. All that is ex¬ 
plained simply in the documentation. 

I’ve had Konexx in my portable com¬ 
puter kit for several months now. Fortu¬ 
nately, I’ve never had to use it, but I have 
tested it a couple of times: it works, and it 
beats hell out of acoustic couplers. Kon¬ 
exx works for ordinary modem commu¬ 
nications or fax. If you simply must have 
computer communications and you travel 
much to strange hotels, you need this. 

Konexx gets a User’s Choice Award. 
Recommended. 

Operations Research 
The modern discipline of operations re¬ 
search (the British call it operational 
analysis) began in World War II when 
British mathematicians studied antisub¬ 
marine warfare tactics. The results were 
pretty dramatic: by looking at the effec¬ 
tiveness of different tactics then being 
employed—analyzing different opera¬ 
tions—and making mathematical models 


of such things as search and attack pat¬ 
terns, they were able to recommend tac- 
tlbs that increased combat effectiveness 
by a factor of nearly two. This was im¬ 
portant to the war effort, and for a while 
OR was thought to be the key to a great 
number of industry and social problems. 

Indeed, OR has become a standard ac¬ 
ademic discipline with its own advanced 
degree programs. There is also systems 
analysis, but as far as I can tell, that’s 
only a fancy name for OR; the best I can 
tell, systems analysts do about the same 
things as practitioners of OR—namely, 
gather a bunch of observational data 
about a problem, build a mathematical 
model of what they think is going on, and 
solve the model to optimize a particular 
criterion of success. 

Systems analysis got into bad repute 
during the 1960s, when then Secretary of 
Defense Robert S. McNamara employed 
his “whiz kids’’ and what was said to be 
systems analysis on the Vietnam War. 
The result was a disaster, and to this day, 
many military commanders are horrified 
at any suggestion that systems analysis 
should be applied to their operations. In 
fact, though, it’s unfair to blame the dis¬ 


cipline for its misapplication—and it was 
very much misapplied. 

One of the first things they teach you 
in OR is to select the proper criterion. As 
an example, in the World War II situa¬ 
tion, the really important criterion was 
not the number of German submarines 
sunk, but the amount of allied shipping 
that got through to England. Now those 
numbers correlate, but not perfectly; tac¬ 
tics that tended to break up and thwart 
the German sub attacks often worked 
better than tactics that maximized the 
number of subs sunk. 

In Vietnam, criteria were selected be¬ 
cause they were easy to measure. It’s a 
lot easier to get a body count than to de¬ 
termine your degree of control over a vil¬ 
lage. It’s a great deal easier to determine 
the sortie rate of an Air Force unit than it 
is to determine just how effective those 
planes have been. Couple that with Mc¬ 
Namara’s unreliable data, and you have a 
formula for disaster; but you haven’t dis¬ 
credited OR or systems analysis. 

Models 

The value of OR and systems analysis 
is not so much in making models-all 



See us at COMDEX/Fall, Booth tfN4438 


If a portable computer has improved the 
way you do business away from the office, 
think what a portable modem can do for 
you. With it, you’ll be able to send and 
receive data, and even faxes, anytime 
you want. In or out of the office. 

The WorldPorl family gives you a choice of 
four portable modems, including an MNP® 
error-correcting modem and an electronic 
fax/data modem. 

Each is no more than 8 ounces and can fit 
in a shirt pocket. They’re small but tough 


and capable, built for the rigors of business 
on the road. 

They connect to practically any telephone, 
public or private, via standard RJ-11 jacks or 
an optional acoustic coupler. They adhere to 
Bell and CCITT standards world-wide so you 
can connect to other modems (or fax ma¬ 
chines) almost anywhere. They’re powered 
by a single 9'VDlt battery or through an AC 
outlet, whichever is more convenient. And, 
they’re easily shared as external peripherals 
among co-workers. 


The WorldPort family of modems. They’re 
built for travel, whether it’s to extreme envi¬ 
ronments, to exotic locations or just down 
the hall. 

Call us today for the dealer nearest you: 

800 - 541 - 0345 . 

(In New York, 516-261-0423.) 

Touchbase Systems, Inc. 
160 Laurel Avenue 
Northport, NY 11768 
(516)261-0423 
Fax (516) 754-3491 



MNP is a registered trademark of Microcom, Inc WORLDPORT and TOUCHBASE SYSTEMS are trademarks of Touchbase Systems, Inc. C 1989 Touchbase Systems. Inc. 
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FOR MINUTEMAN. 


Spikes. Surges. Overvoltage. 
Undervoltage. Brownouts. 
These things happen. And they 
can do irreparable damage to 
your equipment and data. 
Unless you’re protected with 
Minuteman Uninterruptible 
Power Supplies. 

Minuteman protects all your 
equipment and data. All the 
time. In fact, in 
the event 
of power 

failure, it will safely and 
automatically shut down your 
network, using your operating 
system or our own software. 
Even if you’re not there. 

There’s a Minuteman to fit 
your needs, large or small. 
Including 220-volt international 
models. And we ship orders 
the same day they’re received. 

So call us. You can’t stop 
disaster from striking. But you 
can keep it from hurting you. 

1 - 800 - 238 - 72 ]^ 
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Novell approved UPS monitor boards 
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msec Transfer 
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outputs 
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Via your operating 
system or our software, 
interfacing: 

Novell 286 VAF and 
386 NLM 

ELS Level II 

AIX For IBM RS60(X) 
Version 3.1 & up 

ADC for IBM RT 
Version 2.2T & up 

3COM 

LAN Manager 
Banyan Vines 


AT&T 3B2 

AT&T UNIX 386 
Version 3.2 

SCO UNIX 386 
Version 3.2 & up 

SCO XENIX 386 
Version 2.3.2 & up 

SCO XENIX 286 
Version 2.2,1 & up 

Sun OS Sun 4 Version 
4.03 & 4 J 0 & up 

Sun SPARC Version 
4.03 & 4.10 & up 


SUN OS Sun 3 
Version 4.01 & up 


DEC VMS Version 
S.J & up 



Custom configuration 
any system 
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science does that—but in making your 
policy assumptions explicit. If, during 
the Vietnam War, secrecy had not pre¬ 
vented outside criticism of the inappro¬ 
priate models employed by the whiz 
kids, simple sanity would have asserted 
that maximizing the number of missions 
flown didu*t have any necessary relation¬ 
ship to winning the war. Indeed, even 
crude modeling often is valuable in 
showing up mistaken assumptions to out¬ 
side critics, if not to yourself. 

in general, having 
models is better 
than not, because 
you can always 
choose to ignore 
the model’s advice. 



In general, having models is better 
than not, because you can always choose 
to ignore the modePs advice. The best 
procedure is to make your decision mod¬ 
els but don’t take them too seriously: that 
is to say, use reality checks against the 
model’s advice. The question then be¬ 
comes, how do you make models in the 
first place? 

How to Model It: Problem Solving for 
ike Computer Age by Anthony M. Star- 
field, Karl A. Smith, and Andrew L. 
Bleloch (McGraw-Hill, 1990) is a seri¬ 
ous attempt to teach modeling. It does 
that through a kind of Socratic method, 
requiring considerable work on the pan 
of the reader; but since that is probably 
the only way to learn, it’s a good ap¬ 
proach. Whether readers outside a class¬ 
room setting—I’m sure this book was 
written primarily as a text—will do the 
exercises is another matter, but it is very 
much worth the effort. Some of the prob¬ 
lems are hilarious, some serious; they’re 
ail fairly well chosen. 

I have some reservations about this 
book, but let me quickly say it’s the best 
thing I’ve seen on the subject. Get this 
book, and something like Extend for the 
Mac or Interactive Dynamic System Sim¬ 
ulation (either the educational edition. 


ULS.HISIDRY 


ON CD-ROM 


FuHiextof t07US Htskxytxxtks 
wHh J,000krKtges,ictbtes&maps! 
us. Hfcloiy on CD-ROM dfcc S395 


which includes the Desire program, 
from McGraw-Hill or the professional 
version, available from G. A. and T. M. 
Korn, 6801 Opatas St., Tucson, AZ 
85715) for the PC, and spend some seri¬ 
ous lime with it. When you’ve finished, 
you’ll know as much about modeling as I 
did when I first got into the systems anal¬ 
ysis business over 30 years ago. 

Balance of the Planet 

All of which is introductory to reviewing 
Chris Crawford’s Balance of the Planet, 
which is sold as a PC or Mac game but 
functions better as a relatively serious 
simulation, worthy to be ranked with Jay 
Forrester’s World Dynamics Model. (In¬ 
cidentally, the Forrester model is avail¬ 
able in Interactive Dynamic System Sim¬ 
ulation.) 

What Crawford has done is to make an 
explicit model of the relationships be¬ 
tween research; family-planning subsi^ 
dies; energy demands; taxes on coal, oil, 
and nuclear power; agricultural prac¬ 
tices; global warming; quality of life; 
and some 30 other factors. The player Is 
assumed to have become Czar of Earth, 
with the power to set taxation and re¬ 
search policies. Once those are set, the 
policies are implemented and the results 
calculated. They will generally be bad 
news for the player. Left to themselves, 
things get much worse, and quickly. 

They don’t get a lot better if you start 
making changes, either. Everything you 
do affects something else. About the saf¬ 
est tax you can levy is a hefty one on beef 
(thus releasing considerable grain to be 
distributed to the poor); but, of course, 
that one affects quality of life for the in¬ 
dustrialized world. 

The key thing about Crawford’s game, 
though, is that you can get at the assump¬ 
tions. Suppose you don’t believe that nu¬ 
clear waste is a problem. You can go into 
the model and change the equation that 
relates danger to nuclear waste. There 
are many other such options. Not, I has¬ 
ten to say, as many as I would like. For 
example, if there’s a way to factor in a 
vast increase in resources brought about 
by a big investment in off-world min¬ 
ing-lunar strip mining—I haven’t been 
able to figure it out. Similarly, while 
there is an equation relating the effec¬ 
tiveness of family planning to quality of 
life, it doesn’t do precisely what I want, 
which is to reflect the historical relation 
of family size to wealth (rich countries 
historically do not have many children). 

Despite all my reservations, though, 
Crawford has done something few others 
claiming to be concerned about the en¬ 
vironment have done: he has made his 
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assumptions explicit, while giving those 
who disagree the chance to make changes 
in his model. 

The game/model is implemented as a 
series of HyperCard-like stacks. This 
makes for a uniform and simple user in¬ 
terface; alas, it also makes it tedious. 
You can call up a screen of policy choices 
and view them after a fashion, but to 
change one, you must call it up (click on 
it) and put it away again. I got weary of 
that after a while, but it does get the job 

A 

lAbout the time 
I’m tempted to give 
up on the Mac, 
there comes aiong 
something like 
I Think. 



done. Moreover, by studying how Craw¬ 
ford has used HyperCard stacks to make 
his model, you can see how you might 
create your own. 

Crawford has done a lot of work on 
this. I question a number of his assump¬ 
tions—but the point is that he has put 
those assumptions out front where you 
can see them. I can always try to do bet¬ 
ter, first by working within the limits of 
Crawford’s model, and then, if I think I 
have identified factors he has overlooked 
or omitted, by making up a brand-new 
one of my own incorporating the parts of 
his that I agree with. Either way, one can 
learn a lot by playing with Balance of the 
Planet. 

You will note that although Balance of 
the Planet is published as a game, I have 
reviewed it as a simulation. As a game, 
it’s not much fun. There aren’t any fancy 
graphics and special effects like you will 
find with SimCity and SimEarth or the 
new Powermonger. Mostly what happens 
is that a screen comes up to tell you that 
you’ve blown it again, so that unless 
you’re passionately interested in the sub¬ 
ject—in a word, unless you think of this 
as a simulation rather than a game— 
you’ll get bored fast. 

However, if you’re interested in mod¬ 


els and simulations, get this and look at it 
while you go through the exercises in 
How to Model It, When you’re done, 
you’ll know a lot more about models, and 
you’ll be about as ready to tackle the 
problems of the global environment as a 
lot of experts I’ve heard blather on the 
subject. At least you’ll know what you 
believe and why. 

1 Think 

The Mac drives me crazy. Before we 
swapped machines, I copied everything 
that was on the old Mac Ilfx’s internal 
hard disk drive into a folder called ''Old 
Boot” on the (external) Priam 330-MB 
hard disk drive. Then I connected up the 
new Mac Ilfx and the Priam drive. 

Fine, but there’s a problem: my old 
Mac Ilfx had a slew of fonts and a sizable 
number of desk accessories. They’re not 
on the new one, and all my efforts at 
fooling with FONT/DA Juggler and In¬ 
staller and whatnot have produced no re¬ 
sults at all. As usual, the help messages 
are clear only if you knew what to do in 
the first place. I’m pretty sure that every¬ 
thing is on that Priam drive somewhere— 
where else could it have been?—but I 
can’t figure how to get it off there and 
into use. 

With a PC, I’d just copy files, but with 
a Mac that won’t work. Eventually, 
someone will tell me, and I’ll feel a bit 
sheepish; but don’t ever let people kid 
you that a Mac is all that intuitive, partic¬ 
ularly when it comes to software—in¬ 
cluding system software—provided by 
Apple. 

It’s probably just me. My son Frank 
has no regard for computers; to him, 
they’re just tools. He grew up with these 
little machines, and as soon as he had a 
choice, he glommed onto a Mac. To him, 
a Mac, Excel, WingZ, and Microsoft 
Word are the minimum requirement for 
business. (Actually, they’re nearly the 
maximum as well, as far as I can tell; 
certainly 95 percent of his computer time 
is spent with one or another of those, 
with WingZ for graphics effects and Ex¬ 
cel for spreadsheet power.) 

As for me, about the time I’m tempted 
to give up on the Mac in disgust, there 
comes along something like I Think, 
billed as ''The Visual Thinking Tool for 
the 90’s.” This is a program that creates 
“visual spreadsheets.” All spreadsheets 
are “visual” in one sense, but what I 
Think makes is spreadsheets with a visu¬ 
al representation of the relationships 
among the cells. 

The result is that it’s relatively easy to 
use I Think to create models similar to 
Crawford’s Balance of the Planet or 
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EEF 

ELEX ELECTRONIC FILING 


The ELEX Electronic Filing System 
(EEF) is a hardware/software sys¬ 
tem designed to reduce the fright¬ 
ening volumes of paperwork that 
burden businesses on a daily basis. 
As paper is eliminated, transactions 
are made in a fraction of the time 
required by traditional means, costly 
storage facilities are reduced, data 
security and integrity is enhanced, 
and work quality and quantity is 
increased. These factors all give 
companies and individuals the com¬ 
petitive advantage they need to ex¬ 
cel in the business environment of 
the 90's. 

Filing vs. Archiving 

Document image processing is a 
new technology which has just be¬ 
gun to evolve. The myriad of hard¬ 
ware devices on the market, and the 
lack of an industry standard proto¬ 
col for communicating between 
them, make the integration of an 
electronic filing system a formidable 
task. And without intelligent soft¬ 
ware to control all aspects of the 
storage, management, and retrieval 
of dociiments, the filing system will 
be nothing more than a micro-fiche 
machine in disguise. 

With these considerations in mind, 
EEF was designed as a turn-key so¬ 
lution which relieves the clients of 
all the intricacies involved in inte¬ 
grating a truly functional electronic 
filing system. Yet its flexible design 
allows continuous and smooth up¬ 
grade as the users needs grow and 
change. 

Open Architecture 

EEF is designed as a totally open 
architecture system. Rather than 
being a closed package, EEF is com¬ 
posed of individual building blocks 
defined by their area of electronic 


filing functionality. These blocks are 
not Dound to specific hardware/ 
software limitations. As such, they 
can be combined in a variety of 
forms on each of the following op¬ 
erating platforms, to achieve opti¬ 
mal satisfaction of an application's 
specific demands: 

• A single user workstation under 
the DOS or the OS/2 operating 
system. 

• A local area network - Novell 
NetWare 286 and higher or any 
DOS 3.1 compatible network. 

• A host computer under the 
UNIX, VAX/VMS or IBM AS/ 
400 system with a PC connection. 


Input 


Scanner, Fax, Word Finessing, " 
Host Comput^^ 


Processing 


St. Do^mmk Manager, Rettiev^ 
EhgiiW, Hyj^^Media, Databa^ 
r/ Apf^^tiqn Generator, Turn-key" ^ 


Solution. “ 


Output 


, — —Tt—r 

^ Hotter, Higjh R€5;ttsplay,;t 


EEF Applications 

The EEF system opens a vast new 
world of opportunities for you. The 
possible applications are limitless, 
and to name a few: 

Management Systems 

Any application which requires 
original documents and forms (e.g. 
verification of signatures and L/C 
in the banking area). 

Scientific and Engineering Data 

Any application in these fields 
that requires maps, charts, logs. 


sketches, etc. 

Medical Uses 

The kind of visual information 
which is so essential for medical ap¬ 
plications is handled by EEF in a 
natural, straightforward manner. 
Art Catalogs 

Making multi/media presentations 
of art works, for example at auc¬ 
tions, can provide an exciting new 
display method. 

Real Estate / Travel Agency 

EEF can be used to take the custom¬ 
ers on an on-site electronic tour 
without ever leaving the office, thus 
shortening the process of selection. 

EEF Pilot System 

For prospective clients wishing to 
enter the field, we have prepared a 
pilot system, enclosing in one pack¬ 
age the full range of functions nec¬ 
essary for electronic filing. The sys¬ 
tem components are: 

Hardware 

386 base micro-computer at 33MHz 
with 64K cache, 8 MB RAM, 1.2GB 
with access time of 0.8MS (disk cach¬ 
ing), proprietary scanner and printer 
interfaces, high resolution (1660 x 
1200) CRT display, laser printer 300 
dpi at 8 ppm, scanner 300 dpi with 
100 page feeder. 

Software 

The EEF software package, includ¬ 
ing the document manager, the 
retrieval engine, the hypermedia 
interface, and 20 hours of customi¬ 
zation services. 

Total cost for the pilot system is 
30,000 US$. 

For further details and literature, 
please contact: 


EUROPE: ELEX INFORMATION SYSTEMS SA 

65, Rue de Lausanne 1202 Geneva Switzerland Tel. + 41 22 738 11 88 Fax. + 41 22 738 11 90 

USA: ELEX INFORMATION SYSTEMS INC. 

125-127 North 4th Street Philadelphia, PA 19106 USA Tel + 1 215 627 7202 Fax. = 1 215 6272342. 

Trademarks: DOS, OS/2^ Microsoft Corp; NetWare^ Novell, Irtc.; UNIX, SCO Corp; ASfWO, IBM Corp; VAX/VMS, Digital Equip. Corp. 
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Forrester’s World Dynamics Model, 
Moreover, I Think comes with some 
good tutorial materials to lead you from 
simple financial spreadsheet models to 
complex systems analyses. There are 
also sample systems. 

Now that Windows is catching on, I 
expect to see a spate of programs like this 
for the PC; meanwhile, though, Mac 
users interested in learning modeling 
will find this a good introduction, espe¬ 
cially if used in conjunction with the pre¬ 
viously mentioned How to Model It, 

Chinese Chess 

Interplay Productions* Battle Chess for 
the Amiga was gorgeous. Battle Chess II, 
graphical Chinese chess for the IBM PC, 
is no less so. Alas, the first version they 
sent me died horribly if used with a 
Microsoft Mouse, but they’ve fixed that. 
If you have a Microsoft Mouse, be sure to 
get the latest version, because otherwise 
it not only won’t work, it will lock up 
your system. 

The chess-playing software isn’t very 
efficient: even on the Cheetah 486 at the 
lowest player level, the program takes an 
awfully long time to think; but then you 


don’t buy this program for that. The soft¬ 
ware is good enough to teach you Chi¬ 
nese chess—and the graphics are beauti¬ 
ful, Knights swagger, wizards turn into 
dragons, soldiers fight with spears- 

Interplay has made their copy-protec¬ 
tion scheme as unobtrusive as they can: 
you give the password out of the manual 
on setup and don’t have to again as long 
as you are playing the game on that ma¬ 
chine, The bad news is that if you fail to 
give the right password at setup time, 
they lock up your system to hardware re¬ 
set level; which to me is at the edge of 
unacceptable. 

Battle Chess II uses a lot of memory; 
you’ll want at least 540K bytes free. It 
sure is pretty. 

News Views 

A very long time ago, my father owned 
radio station KCLX in Colfax, Washing¬ 
ton; so when T recently got a tetter from 
Tribune Publishing, which, although 
they’re headquartered in Lewiston, Ida¬ 
ho, publishes the Colfax Gazettey I paid 
more attention than I might have other¬ 
wise. 

What they were announcing was a new 


archive program: one that will store on 
disk not only the text of their (or your) 
newspaper, but also pictures and graph¬ 
ics, News Views uses Windows 3.0 for 
display and employs a compression sys¬ 
tem to reduce file size. While I’d imag¬ 
ine this would be best suited to high-ca¬ 
pacity optical drives like a WORM (write 
once, read many times), you can get quite 
a lot of data on a hard disk, NewsViews 
creates an index and appears to have 
highly efficient search algorithms. The 
result is total archiving and indexing of 
every issue of the newspaper. 

I can’t claim to have used this enough 
to be an expert, but if you’ve got the 
problem of archiving and retrieving a lot 
of text, with or without graphics, this is 
worth looking into. As they say, they use 
it themselves. 

Virtual Park 

Damon Runyon said that horseplayers die 
broke, and I expect it’s true, unless you 
can confine yourself to virtual bets; 
which should be simple enough if you do 
all your racing at a virtual racetrack. 

Virtual Park stables 120 horses. There 
are 12 trainers and 15 jockeys. It keeps 



Wait a minute. 


'Fhe long modem wait Ls over. Announcing the 
arrival of our remarkably quick 9600EX modem. 

So how quick is quick? With V.42bLs, data can be 
compressed up to 400 percent, increasing through¬ 
put to as much as 38.4Kbps. Which means it keeps 
its telephone conveisations short and saves you 
money on your phone bills. And while it communicates 

® 19^0 Iniel Ccimnratifvn 


quickly, it also communicates clearly. The 9600EX 
knows when data is being garbled and automatically 
retransmits, so your data arrives error free. 

Plus, the %00EX features full-compliance with 
V.32 and is dcwnward-compatible with slower modems. 
And, like our entire family of modems, the 9600EX 
comes with a full, five-year warranty. 








USERS COLUMN 


track of all the race statistics^ handicaps, 
performances, and suchlike, and then ar¬ 
ranges horse races, which it shows on¬ 
screen. Since Tm not all that fascinated 
with horse racing to begin with, this isn't 
my cup of tea; but I must say it’s interest¬ 
ing to see just how complex horse-racing 
statistics and handicapping can be. If I 
ever did want to learn something about 
the Sport of Kings, I expect I’d start 
here. 

The Electric Chemistry Building 

1 have previously mentioned Inorganic 
Chemistry from Snowbird Software, 
They now have more, including Physical 
Chemistry. With this program, you can 
conduct experiments on gas laws and 
changes of state; chemical reactions that 
depend on bubbling gasses into solutions; 
acid-base titrations; electrolysis; and 
other such aspects of physical chemistry. 
As with the Inorganic Chemistry lab. 
Physical Chemistry is a model of a chem¬ 
istry laboratory, complete with titration 
devices, gas bubblers, electrochemical 
cells, and a stock of chemicals. In the 
program, you “go get” chemicals, put 
them in various containers with other 


chemicals, and do things like heat them 
or apply electrodes. 

The program runs the experiment, 
and you see results, such as gasses bub¬ 
bling out or the electrode eaten away. All 
told, it’s a much cheaper way to do ex¬ 
periments than in a hands-on lab. Of 
course, you don’t learn as much as you 
would in a real lab, but it’s surprising 
just how much fun you can have putter¬ 
ing around with virtual chemicals. 

I do think students ought to have real 
laboratories for some of their work; but 
you can do a lot more virtual experi¬ 
ments than you’ll ever manage with the 
real thing, and there’s a lot to be said for 
having that kind of experience. I wish 
we’d had these programs when my bc^s 
were taking chemistry in school. For that 
matter, 1 wish Fd had them when I was 
taking chemistry. Recommended, 

All ChargeCard 

If you have a 2S6 you don’t know what to 
do with, here’s the right upgrade. I’ve 
used the All ChargeCard on a few older 
machines, and 1 have reports from some 
other users, including the person at 
White Sands Missile Range who has the 


job of updating a bunch of government- 
model Zenith 248s, This works. 

The All ChargeCard memory man¬ 
agement unit will in essence turn your 
old AT into a 386SX capable of loading 
TSR programs into high memory and 
generally doing things in a modernized 
way. Installation is simple enough, and 
once done, the revision is pretty well 
transparent to you. You will then have 
expanded as well as extended memory 
and memory management capabilities, 
so that your older machines will run 
Desqview and Windows with no prob¬ 
lems. 

All Computers makes All Charge- 
Cards with various adapters to fit most 
286 AT machines, including clones. It’s 
probably best to check to see what adapt¬ 
ers, if any, you’ll need. Otherwise, I 
don’t see why you would have any trouble 
with this. If you’ve got an AT, get this; it 
will make the old soldier useful again. 
The All ChargeCard gets a User’s 
Choice Award, Recommended, 

CD-ROMs 

I’ve got a whole stack of CD-ROMs for 
both PCs and Macs. Increasingly, the 



Just a second. 


All of this becomes even more remarkable request Doc.#9998. But don’t wait, because with 

when you consider the price of the 9600EX. all the 9600EX offers, it will go in a second. 

Just $799- It’s a price, in fact, that rivals high-end 
2400 modems. It’s also an example of Intel’s commit¬ 
ment to affordable quality. 

For more information, call 800-538-3373- Or for 
information faxed to you, call 800-525-3019 and 


The Computer Inside!" 
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ITEMS DISCUSSED 


All ChargeCard 

Model CC2..$299 

Model CC2/P.... $299 

Model CC2/F....$349 

Model CC2/LT ................$349 


All Computers, Inc. 

1220 Yonge St. 

Toronto, Ontario, 

Canada M4T IWl 
<800) 627-4825 
(416)960-0111 
fax: (416) 960-5426 
Circle 1152 on Inquiry Card. 

Balance of the Planet.. $49.95 

Accolade Software 

550 South Winchester Blvd., 

Suite 200 

San Jose, CA 95128 
(800) 245-7744 

Circle 1153 on Inquiry Card. 

Battle Chess II...... ........ $49.95 

Interplay Productions 
3710 South Susan, Suite 100 
Santa Ana, CA 92704 
(714) 549-2411 
Circle 1154 on Inquiry Card* 

BiblloMed CD-ROM 

yearly subscription..$950 

Healthcare Information 
Services, Inc. 

2335 American River Rd., 

Suite 307 

Sacramento, CA 95825 
(800) 468-1128 
(916)921-6629 
fax: (916) 648-8078 

Circle 1155 on Inquiry Cord. 

ClickArt 

Mac...$49.95-$59.95 

PostScript ..$129.95 

T/Maker Co. 

1390 Villa SL 
Mountain View, CA 94041 
(415) 962-0195 
fax: (415) 962-0201 
Circle 1156 on Inquiry Card. 


The Electric Chemistry 
Building 

Inorganic .. 149.50 

Organic. $299.50 

Physical.. $299.50 

Snowbird Software 
71A Leland St- 
Hamilton, Ontario, 

Canada L8S 3A1 
(416) 521-9667 

Circle 1157 on Inquiry Card. 

I Think .. .....$450 

High Performance Systems, Inc. 

45 Lyme Rd., Suite 300 
Hanover, NH 03755 
(603) 643-9636 
fax: (603) 643-9502 
Circle 115S on Inquiry Card. 


Konexx 

Model 106..,. .... $99 

Model 108.,......*...... . $139 


Unlimited Systems Corp. 

9225 Chesapeake Dr., Suite I 
San Diego, CA 92123 
(619) 277-3300 
fax: (619) 277-3305 
Circle 1159 on Inquiry Card. 

Mac Ilfx...$8969 

Apple Computer, Inc. 

20525 Mariani Ave. 

Cupertino, CA 95014 

(408) 996-1010 

Circle 1160 on Inquiry Card. 


News Views 

single station ... $5995 

network .. < $8995 


Tribune Publishing Co. 

505 C St. 

Lewiston, ID 83501 
(800)745-9411 
(208) 743-9411 
fax: (208) 746-7341 

Circle 1161 on Inquiry Card. 


North American Fax Book 

CD-ROM...$495 

Quanta Press 

2550 University Ave. W, 

Suite 245N 

St. Paul, MN 55114 

(612) 641-0714 

fax: (612) 644-8811 

Circle 1162 on Inquiry Card. 

PowerIVip.........$199.95 

Zirco, Inc. 

10900 West 44th Ave. 

Wheat Ridge, CO 80033 
(303) 421-2013 
fax: (303)423-8346 

Circle 1163 on Inquiry Card. 

Systat 5,0 

PC.......................$895 

Mac..........................$795 

Systat, Inc. 

1800 Sherman Ave. 

Evanston, IL 60201 
(708) 864-5670 
fax: (708) 492-3567 
Circle 1164 on Inquiry Card* 

Virtual......$199 

Connect ix Corp. 

125 Constitution Dr. 

Menlo Park, CA 94025 
(800) 950-5880 
(415) 324-0727 
fax: (415) 324-2958 
Circle 1165 on Inquiry Card. 

Virtual Park....... . $32.95 

Virtual Technology 
P.O. Box 324043 
Kansas City, MO 64132 
(816) 333-6641 
Circle 1166 on Inquiry Card. 


same CD-ROM works with either ma¬ 
chine, with only the retrieval software 
being different. 

We have BiblioMed from Healthcare 
Information Services, which is a quar¬ 
terly updated biomedical bibliographic 
database indexed in nearly every con¬ 
ceivable way. About three years’ worth 
of some 500 medical journals are stored 
on the disk. Unfortunately, the only CD- 


ROM driver software supplied is for Hi¬ 
tachi (including Amdek), Toshiba, Sony, 
and Philips machines; I couldn’t get it to 
work with the Pioneer multiple CD-ROM 
player. If you do have one of the drives it 
works with, the indexing is excellent, 
and the coverage looks good to me. 

One neat feature is the ability to ex¬ 
tend your search on-line to MEDLINE if 
you want to find something that’s not in 


the BiblioMed database. You can thus 
read at leisure from the CD-ROM and 
then get the absolute latest and greatest 
updates on-line, which should save con¬ 
siderable money. 

I’m not competent to Judge which of 
the different medical CD-ROM biblio¬ 
graphic databases is best; but I do think 
this is a good example of the wave of the 
future, and every hospital and clinic 
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#SS/3 ’** Complete Statistical S)'stem with over I,(K)0 presenta- 
on-quality graphs fully integrated with all procedures and on-screen 
raph customization ■ The largest selection of statistics in a single 
^’stem; in-depth, comprehensive implementations of: Exploratory 
?chniques; multi-way tables mth banners, nonparametrics: tlis- 
ibution fitting; multiple regression; general nonlinear estima- 
ion; logit/probit analysis; general ASCOVMIANCOVA; stepuise 
iscriminant analysis; log-linear analysis; factor analpis; cluster 
nalysis; multidimensional scaling; canonical correlation; item 
nalysWreliability; suniral analysis; time series modeling; fore- 
asting; tags analysis; quality control; process analysis; experi- 
iental design (with Tagucbi); and much more ■ Manuals with 
umprehensive introductions to each procedure and examples ■ 
itegrated Stats Advisor expert system ■ Extensive data management 
icilities (powerful spreadsheet with formulas; relational merge; data 
erification; flexible programming language) ■ Optimized (plain 
nglLsh menus/mouse) user interface: even complex analyses require 
ist few self-explanatory selections (CSS can be run without manual; 
luick Start booklet explains all basic conventions) ■ Macros, batch/ 
ommands also supported ■ All output displa>'cd in Scrollsheets”* 
dynamic tables with pop-up windows and instant graphs) ■ 
xtremely large analysis designs (e.g., correlation matrices up to 
2,000x32,000) ■ Unlimited size of files; extended precision; 
nmatched speed (Assembler, C) ■ Exchanges data (and graphics) 
ith many applications (incl. Excel'*, Lotus 3®, dBASE IV®, SPSS®) ■ 
lighest resolution output on practically all printers (incl. HP, 
ostscript), plotters, recorders, typesetters ■ IBM compatibles, 640k 
r more ■ Price: $595. 

iuickCSS" Subset of CSS/3: all basic statistical modules 
incl. data management) and the full, presentation-quality graphics 
apabilities of CSS/3 ■ Price: $295. 

:SS:QRAPHICS'‘' A comprehensive graphics/chart- 
ig system with data management ■ All graphics capabilities of CSS/3 
nd, in addition, extended on-screen drawing, 19 scalable fonts, 
pccial eficcts, icons, maps, multi-graphics management ■ Hundreds 
f types of graphs ■ Interactive rotation and interactive cross-sections 
f 3D graphs ■ Extensive selection of tools for graphical exploration 
f data; fitting; smoothing; spectral planes; overlaying; layered com- 
ressions; marked subsets ■ Unique multivariate (e.g., 4D) graphs ■ 
acilities to custom-design new graphs and add them permanently to 
lenu ■ Import/export of graphs and data, 15 formats ■ Optimi 2 ed 
menu/mousc) user interface; even complex graphs require few 
eystrokes: all graphs on this page can be produced from raw data in 
^ than 20 minutes ■ Macros, batch/commands also supported ■ 
fnlimitcd size of files ■ Highest resolution output on all hardware 
see CSS/3) ■ IBM compatibles, 640k or more ■ CSS;GRAPHICS is 
icluded in CSS:STAnsnCA (available separately for $495). 

Megaliie Manager'* Comprehensive analytic data 
lase management system ■ Unlimited size of files (up to 32,000 fields 
ir 8 MB per record) ■ Megafile Manager is included in CSS/} and 
SS:STATISTICA (separately: $295). 

:SS:STATISTICA '* a fuUy integrated system that 
ombines all the capabilities of CSS/3 and CSS;GR\PHICS into a single 
xtremely comprehensive data analysis .system ■ Price: $795. 



lomestic sh/h $7 per product; l4-dav monev back guarantee. 

Circle 271 on Inquiry Card. 


StatSoft" 


2325 E. 13th St. • lUlsa, OK 74104 • (918) 583-4149 
-ax: (918) 583-4376 



STATISTICA/Mac ^ A CSS-compatible, comprehenshe data analysis 
and graphics ssstem designed for the Macintosh a Large .selection of statistical 
meth^ fiiily integrated with presentation-qualitN graphics (incl. EDA. multiploLs. a 
wide selection of interactively rotatable 3D graphs: MacDraw-style tools) ■ I nlimited 
size of flies ■ Exchanges data with Excel and other applications ■ Price; $395. 

Quick CSS/Mac" A subset of SlXnSTlCA/Mac all basic statistical 
modules and the full, presentation-quality graphics capabilities of STADSTICVMac ■ 
Price. $245. 



iverseas Offices: StatSoft of Europe (Hamburg. FRQ), ph; 040/4200347; fax: 040/4911310, StatSoft UK (London, UK), ph: 0462/482822; fax; 0462/482855. StatSoft Pacme (Melbourne, Australia), pb: 613- 
166-1766. fax: 613-866-3318, StatSoft Canada-CCO (Ontario), ph: 416-849-0737. fax: 416-849-0918 Available From: CORF^FIATE SOFTWARE and other Authonzed Representatives Worldwide: Holland, 
.emax BV 02968-94210; France; Conceptel (1) 45669700; Sweden: AkademiOata 018-240035; Spain; AOOLINK, SRL ph: 34-3-459-0722 


;ss. CSS-^, CSSCRAPHICS, Megafile Manager. Ouidt CSS. SWISTICA. StaSott. dBase IV, Excel. Lotus MacDraw. Maontosh. Posiscrip} ai» IrademarKS of Itwr respecftve conrpanies; SPSS e a regislered trademark of SPSS. Inc. 
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ought to hav;e BiblioMed or something 
like it. 

Another CD-ROM is from Quanta 
Press: North American Fax Book. This 
is a list of every known fax number as of 
press time. It comes with a slip of paper 
announcing, “The fax number for the 
embassy of Iraq has been changed due to 
circumstances beyond our control. ” One 
wonders just how far a tongue can go into 
a cheek. In any event, iCs worth having 
Quanta catalog. 

This is the year CD-ROM came of age. 
There are increasing numbers of CD- 
ROM products, ranging from highly spe¬ 
cialized to general educational to highly 
amusing. Meanwhile, CD-ROM readers 
are getting cheaper, and even more im¬ 
portant, faster. Software that does in¬ 
telligent caching is being developed- If 
you don't have a CD-ROM on your sys¬ 
tem, you should think seriously of getting 
one: you just don’t know what you’re 
missing. 

S^tat 

I just received both Mac and PC versions 
of Systat 5.0. When someone on BIX 
said he had collected a mess of data and 


now needed some way to analyze it, I told 
him to run, not walk, to his software 
house and get the latest version of Systat. 
That advice still holds: if you have any 
requirement for statistical analysis—and 
more important, perhaps, if you only 
suspect you do—get Systat. 

It will not only do the job, it will help 
you figure out what job it is you wanted 
to do. I wish they’d make every social 
science student learn to use Systat; we’d 
have a lot fewer silly recommendations 
to bombard us. User’s Choice Award. 
Highly recommended. 

Winding Down 

The books of the month are Paul John¬ 
son’s Intellectuals (Harper & Row, 
1989), which is certainly his most im¬ 
portant work since Modern Times and 
may be his best ever: readable biogra¬ 
phies of intellectuals who shaped our 
modem world and considerable thought 
about what they have wrought. The other 
is Colleen McCullough’s The First Man 
in Rome (Morrow, 1990), about Marius 
and Sulla. McCullough’s The Thorn 
Birds was number 1 on the best-seller list 
when our Lucifer ^s Hammer hit number 


2—and, alas, she stayed there, as did we , 
for 14 weeks; 1 sure wish she’d written it 
just a bit earlier or later. In any event, 
The First Man in Rome is the best histori¬ 
cal novel I’ve read in years. 

The computer book of the month is 
Microsoft QuickBASIC Bible by Mitchell 
Waite and others, it’s a complete one- 
volume reference that includes an excel¬ 
lent discussion of variables, typing, and 
the environment: the book should come 
with the language itself. 

Next month, with any luck, ITl get to 
the hard disk drive controllers. At least I 
won’t have the flu. ■ 


Jerry Fournelle holds a doctorate in psy¬ 
chology and is a science fiction writer 
who also earns a comfortable living writ¬ 
ing about computers present and future. 
Jerry welcomes readers* comments and 
opinions. Send a self-addressed^ stamped 
envelope to Jerry Fournelle, do BYTE, 
One Phoenix Mill Ijme, Peterborough, 
NH 0345B. Please put your address on 
the letter as well as on the envelope. Due 
to the high volume of letters, Jerry cannot 
guarantee a personal reply. You can also 
contact him on BIX as **jerryp. ” 


ABC Flowcharter for Windows 

“Simply the easiest way to document procedures'' 



ABC Flowchafter^*^ makes drawing and editing 
flowcharts easier than ever It’s loaded with 
features that help you make and edit charts in 
a fraction of the time needed with other 
flowcharting or drawing programs. 

ABC Flowcharter’s advanced link feature lets 
you break complicated procedures into smaller, 
more manageable steps. Just click tjn a shape to 
display a sub-chart or procedure. It’s that easy. 

Ask your dealer for a demonstration or call 
1-800-227-0847 for more information. See for 
yourself why ABC Flowcharter is quickly 
becoming the standard flowcharting tool for 
the Fortune 1000. Retail price $295. 

Hoytore" 

2215 Filbert St. 

San Francisco, CA 94123 

415 563 9175 
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It Has Been 
Brought To 
Our Attention 
That Not Everyone 
Believes 
Portable PCs 
Can Be As 
Functional As 
Desktop PCs. 






This Shoul: 




I TOSHIBA 

I PORTABLE 
I DESKTOP 

I PC« 


This may be hard 
. to believe, but 


there really is such a thing 
as a portable PC that can 
do everything a conven¬ 


Some people can’t imagine squeezing a 40.100 or even a 200MB hard disk into a portable PC. But when 
they take advantage of all that storage capacity they find it hard to imagine life without it 


To get more 
information or a free 
Portable Desktop 
productivity survey 
call 

1-800-477-1616. 


tional desktop can. 

In fact, there’s not just one, but an entire line of them. 

They’re called Toshiba Portable Desktops^ and they’ll forever 
change the way your company looks at power and productivity. 

True, some business people may have trouble grasping the notion of 
desktop power in a portable, but when you give it some thought, it’s the 

next logical step in computers. 

With SSb” and 386"SX mi¬ 


There once was a day 
when microprocessors 
this powerful were 
unheard of in a port¬ 
able. Luckily for 
people who crave raw 
power and computing 
speed, that day is over. 


N6883B63X-U 


croprocessors, our Portable Desk- 



For those who think a PC just isn't fully functional without 
a color display, we developed our second-generation LCD 
color screen. For those who think basic is better, our VGA 
gas plasma systems have the perfect displays. 


' U».^w v.ir'vi* 


S. Oflaltn 
Rfgion 


a Word riLksgcEmiPOc 


Dear Keith: 

Glejin and I reviewed the South i*ontract last week. 
Overall, it looks };real we rr l>o4h exeitetl to be involved wit| 
the deal and hope this is only the start of a Ion]; term busin* 
relationship. I ollowinc art* sprelfic item.s we had questionk 
about. If you want to diseuss these points prior to our medl 
next Thursday, just give me a call. _ h 





















































Remove All Doubt. 



lb anytxxjy who doesn't 
expect a portable PC to 
have IBM‘-compatible 
expansion slots, we have 
just one thing to say. 
Raise your expectattons. 



m 



tops run all of the same 
applications as your com¬ 
pany’s conventional PCs. 
With hard disk 


drives from 40 to 200MB, you have all the flex¬ 
ibility to configure a system the way you want it. 

With the connectivity of our multiple ex¬ 
pansion slots and ports, our Portable Desktops fit right in 
with your existing system and grow as your company grows. 

And to remove the last possible barrier between your 
needs and our portables, we’ve 



Anyone who insists portable PC users are doomed to 
cramped, undersized keyboards hasn't gotten their hands on 
a Toshiba. We use standard-size keys and standardized key 
spacing so your hands will leel right at home. 




With an expansion slot for a LAN card, you get 
complete networking freedom without giving 
up all your other expansion slots. 


1 • 1 ‘ji 1 • 1 They say you can't squeeze much memory 

even QCSl^nCCl one Wltn 3 nign* into a portawe pc. But considering that our 

dedicated memory expansion slots let you 

^ . add up to 12MB of RAM as your need for power 

resolution VGA color screen. grows.«looks like "they were wrong again 

In other words, it really is possible to have all 
the capabilities of a conventional desktop in a portable. 
All you have to do is try one. And believe. 



T5200.386 microprocessor. 40,100 or 200MB 
HDD, 2 to 14MB RAM, 2 IBM-compatible expansion 
slots (in addition to dedicated memory slots), VGA 
plasma display. 


T5200C. 386 microprocessor, 200MB HDD, 2 to 
14MB RAM. 2 IBM-compatible expansion slots (in 
addition to dedicated memory slots), VGA passive 
matrix color LCD display. 


T3200SX. 386SX microprocessor, 40 or 120MB 
HDD, 1 to 13MB RAM, 2 IBM-compatible expansion 
slots On addition to dedicated modem and memory 
slots), VGA plasma display 































































Now That You’re Convinced 





I TOaHlBft 
I PORTABLE 
I DESKTOP 


Okay, let’s suppose you 
.. suddenly discover your 


Giving your people inatani access to vital inlPnnation can keep fliem doing what they do best. 
Woiking smart 


company filled with powerful 
Toshiba Portable Desktops. 

Now what? 

First of all, your people 
can do everything around the 
office they’ve been doing with 
their desktop computers. 

Then your key employ¬ 
ees can turn after-hours time 
into productive time, since their 

i dining room tables and break- 

:.A\> 

fast nooks can serve as off- 
' site workstations. 

Your top people 
can add impact to their 

, , . Einployees can even impitiive their pncidudMly in the famifiar suiTOuridingsoflhelf owri 

pr0s6ntstions with H now theyll have more desk space to work with. 


wealth of information and computing power at their 
fingertips. And the story can repeat itself—with 


To Q 0 t more 
information or a free 
Portable Desktop 
productivity survey, 
call 

1-800-477-1616. 


equally impressive results—everywhere from an office 3,000 miles 
away to a conference room that’s a mere 30 feet down the hall. 



























i/VHERE Do You Go From Here? 




Giving your key employees a Portable Desktop means they’ll have the flexibility to work when they 
need to. where they want to. 


And yes, all that pro¬ 
ductivity can even take place 


within the confines of your own 
office desk (while using up con¬ 
siderably less of your desk 
space, we might add). 

All of which 
leads us to one 
very powerful 
observation. 

Now all of 

your best people can be doing a better job than they ever 
could when they were chained to conventional desktop PCs. 

Better yet, they can do it without sacrificing power, fimc- 
tionability or expandability. Or anything else, for that matter. 


When people have access to computing power outside their office, presentations are more powerful 
and groups are more productive. 











































Three Powerful Arguments Why Your Nexi 


I IClSHIfiA 

I PORTABLE 
I DESKTOP 

I PC» 

^3 


People said it was just a matter of time before someone built a line of port- 
. able PCs this powerful. They just didn’t know it would happen so soon. 


With our Portable Desktops, we’ve successfully combined the power and 



functionality of desktop PCs into slim, 
portable packages that give you every¬ 
thing you need to get ahead in business. 




TO9H10A 


T5200 

1 a.7 pounds, 20MHz 80386 wtih 60387-20 coprocessor socket, 

2 internal IBM-compatible expansion slots, 40MB hard disk with 
25msec access or 10OMB hard dsk wflh 25msec access or 
200MB hard disk with 16msec access, 2MB RAM etpandab^e 
tc 14MB, sas plasma VGA display 16 gray scales, 1.44MG 
3«r" diskette drive. 


T5200C 

18.9 pourxls, 20MHz, 80386 with 80387-20 coprocsssor 
socket, 2 intemal EBM-compatlble otpansjon slots, 200MB hard 
disk with 16msec access. 2MB RAM wpandaWe to 14MB, 
passive matrix VGAIUl’COlor screen. 1.44MB diskette drive. 

















Desktop PC Shouldnt Be A Desktop PC 


So you get the same power. The same functionality. And the same 
expandability it takes to keep pace with your company’s needs. 


The big difference is that with a Toshiba Portable Desktop, you can easily 


turn all that power into 
increased productivity. 
All thanks to something 
no desktop PC could ever hope to offer. 


To get more 
Information or a free 
Portable Desktop 
productivity survey, 
call 

1-800-477-1616. 


T3200SX 

17.0 pounds. 16MHz 80386SX with 80387SX-16 coprocessor 
socket 2 internal IBM-compatible ecpansion slots, 1 decicated 
modem slot, 5 bult-in ports, 40MB hard disk with 25msec 
access or 120MB hard disk with 19msec access, 1MB RAM 
expandable to 13MB. gas plasma VGA display with 16 gray 
scales, 1.44MB 3^" diskette drive. 



The freedom to take it with you 











DON’T Take Our Word For It. 
Get a Second Opinion. 



I TOSHIBA 

I PORTABLE 
I DESKTOP 
I t»c« 


What do other companies know about our Portable Desktop PCs 
. that you don’t? If you had a copy of our free productivity survey, 


you’d know. For example, you’d know that 93 percent of 
portable users said that they’d never go back to using a 
conventional desktop. You’d know they’ve reported sub¬ 
stantial increases in productivity. 

And you’d know why they place 
so much value on the flex¬ 
ibility and freedom their 
portables have to offer. 

Toshiba Portable Desktops. 

They’re no longer a matter 
of convenience, they’re 
a matter of survival. 


To get more 
information or a free 
Portable Desktop 
productivity survey, 
call 

1 - 800 - 477 - 1616 . 












In Touch with Tomorrow 

TOSHIBA 


Toshiba America Inftinnation Systems Inc., Computer Systems Division. 
















W A Y N i 

Whose Enterprise 

Is It? 


W elcome to The Business Connection* As 
some of you know, up until last month my 
column was called Down to Business, and 
in it I discussed products and issues as they 
relate to business. In some ways. The Busi¬ 
ness Connection is the same, but there’s a lot more than 
the name that’s new to this column. 

Networking, whether it’s local- or wide-area, has be¬ 
come critical to business. More important, business 
networks can no longer exist as islands of connectivity. 
Now, if a business is to use its personal computers in 
ways that make sense from a cost standpoint and help 
the business competitively, communication throughout 
the business is necessary. Likewise, if software is to be 
useful to a business, it must provide good value and 
exist in the communications environment needed by to¬ 
day’s business. 

There is more than just networking to The Business 
Connection. I will discuss business issues as 1 always 
have, and 1 plan to take the time and space required to 
add my opinions and the opinions of people who have 
important contributions to make to business comput¬ 
ing. Finally, business computing and connectivity are 
not restricted to the Fortune 500. Small businesses 
need computers just as much as large businesses do, 
and sometimes they need them more. I’ll look at the 
needs of small businesses and highlight innovations 
from smaller businesses that have become more com¬ 
petitive through the use of computers. 

I also want The Business Connection to be your col¬ 
umn. During the years I wrote Down to Business, I 
heard from many readers, and from them I got many 
good ideas. I also found out about new ways to use com¬ 
puters in business, and I sometimes learned when a 
seemingly good idea wasn’t. I can’t tell you how much I 
appreciate the stories you tell me about the ways in 
which my column helped you and your business do bet¬ 
ter, but please know that I do, indeed, appreciate hear¬ 
ing from you. 

An Enterprising Solution 

I am frequently asked to describe exactly what an enter¬ 
prise network is and how it can work in a business. 
There’s a great deal of interest in enterprise networking 
for several reasons, but ITl only mention two of them 
here. The first reason is that IBM has hit on enterprise 
networking—and the related enterprise computing—as 
yet another way to move hardware. It has become, in 
effect, the latest buzzword for mainframe vendors. At 



the same time, the term has begun cropping up all over 
the columns you read in computer magazines. It’s not 
surprising that people wonder what all the fuss is 
about. 

The reason you keep hearing about enterprise net¬ 
working is because it is one of the best practical ways 
for businesses to realize the dream of having timely 
contact with their employees wherever they are. The 
strength of the desire for this 
timely contact can hardly be 
overstated. It is this desire 
that has given rise to the 
dramatic growth in fax ma¬ 
chines, voice mail, and Fed¬ 
eral Express. 

Enterprise networking de¬ 
livers immediate contact with 
others in a business by con¬ 
necting computer users to a 
LAN and then connecting the 
LANs together. For this ar¬ 
rangement to work properly, 
a large number of the employ¬ 
ees need to have access to a 
networked computer, and 
they must also have a way to 
use the interconnected net¬ 
works to move information. 

This interconnection can lead 
to some form of centralized 
data storage and centralized 
data management, which is 
what IBM describes as enter¬ 
prise computing. 

The benefits are obvious, 
but there is some risk in¬ 
volved. Specifically, you 
need to be sure that vendors or 
value-added resellers arc ad¬ 
dressing your needs and not 
their own. Knowing what’s 
involved in establishing an enterprise-wide network is 
your best defense. 

Just by the way it’s described, an enterprise network 
sounds big and expensive, and to some extent, that’s 
true, especially if the company isn’t already net¬ 
worked* In many cases, though, an enterprise network 
grows out of existing LANs and existing wide-area 
networks. This next stage in growth takes place when 


Don't be fooled: 
Enterprise networking 
can be an easy and 
natural stage in your 
company's growth 


ILLUSTFATION: RANDY LYHUSO 


MARCH 1991 ‘BYTE 107 









BUSINESS CONNECTION 


companies find that many of their em¬ 
ployees are using LANs rather than other 
methods, such as terminals, to access 
corporate computing resources. Then the 
LANs are bridged to the WAN, gateways 
are installed to mainframes, and, in the 
process, the company creates an enter¬ 
prise network. 

Gateways and Bridges 

Because enterprise networks are made of 

several LANs connected together, some¬ 


times with a WAN, and because they fre¬ 
quently include access to mainframes or 
minicomputers, they include devices 
called bridges and gateways. While most 
users are familiar with the terms, there 
seems to be some confusion as to what 
the terms actually mean. 

Simply put, a bridge is a device for 
connecting two networks. They need not 
be the same kind of network. You can, 
for example, use a bridge to connect two 
Ethernet LANs or to connect an Ethernet 


For the I Ctrl .j 

you’ve been waiting to \ Find ] 
in D EC terminal emulation, 
elect] the PowerStation keyboard. 
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-IH-I-Irl rrhliU FFETI EEZ) 


\ H-hl I I M’l-I l-l^ 

I' l' I r 


lo TW It 


~T I' T 


I-1 T T FI 


TTTrn r'l^ri'i i-'i 

Ln 1_I 


The PowerStation keyboard gives you the control you 
need for key-by-key emulation of a DEC terminal. The 
PouferStation is an exact VT200AT300 layout keyboard 
that plugs into your PC. The PowerStation brings VAX 
applications to your PC without having to hunt for 
re mapped keys. 

I lete's the opportunity to standardize on one keyboard 
throughout your organization. The PowerStation 
keyboard has been designed to work on PCs. XTs, ATs, PS/2s. 
and the AT&T PC. You can switch effortlessly between 
real VTs and the PouferStation. 

The PowerStation lets you run PC versions of your favorite 
VAX applications, including EDT-I-. WPS PC WPS-PIJLMX)S. 
and nu/TPU. Andlhc keyboard can be used with r^ular 
DOS applications. 

The PowerStation keyboard comes with ZSTEM 240 or 
ZSTEM 220 terminal emulation software for connecting to 


your VAX. ZSTEM 240 includes full VT241 emulation and 
complete VT340 16 color RcGIS & sixel graphics. If you 
only need text, ZSTEM 220 will give you fast, accurate and 
complete VT220/320 emulation. ZSTTiM includes file 
transfer protocols, as well as extensive network capability, 
with support for Novell 5COM. Ungermann-Bass. 

Excelan, Wollongong, FTP, Sun and DECs CTERM and I AT. 
With KEA^ top-notch technical support and documentation, 
plus a solid warranty, you can be assured of quality 
products backed by quality people. 


KEA Systems Ltd. 

3758 North Fraser \^y. Unit 101 
Burnaby, B.C.. Canada V5) 5G1 
Telephone; |60414314)727 

Fax; 16041431-0818 _ 


it! Call Today! 


ZSTEM and (he KEA and ZSTEM IO|K»arv UodrnuMiuot KEA Sysicim Ud. All other brand and product names arc trademarks or rcipslercd trademarks of fficw mpective holders 

Copinktkl KIA SyMeoo LM. 1990. All riehis lescncd. 


LAN to a Token Ring LAN. You can also 
use a bridge to connect a LAN to a WAN, 
perhaps by using an Ethernet-to-T-1 
bridge. 

A gateway, on the other hand, con¬ 
nects your network to some external ser¬ 
vice. You might use a Systems Network 
Architecture (SNA) gateway to give you 
a pathway from your LAN to your IBM 
mainframe. You can use an asynchro¬ 
nous gateway to give your LAN a path¬ 
way to a modem bank so that LAN users 
can dial out over telephone lines, or so 
that remote users can dial in. 

While some small LANs don’t use 
bridges, most large LANs and all enter¬ 
prise networks do. Depending on how 
your LAN is designed, you may find 
bridges between small LANs and a cen¬ 
tral cable traveling through an office 
building, or you might find a bridge be¬ 
tween a LAN in one building and another 
in a building down the street. The exact 
details depend on your individual in¬ 
stallation. 

Here’s an example of what an enter¬ 
prise network might look like: Assume 
that your company is based in a large 
headquarters building, with another site 
located some miles away. The remote site 
is fairly small and has only a single 
LAN. Your headquarters building has 12 
floors, with an Ethernet backbone cable 
running through the wiring risers from 
top to bottom. On each floor, you have a 
LAN for the use of the people on that 
floor. Some LANs are Ethernet, and 
some are Token Ring. An IBM main¬ 
frame sits in the basement, and the com¬ 
munications controller has a Token Ring 
interface. 

For this example. I’ll assume that 
you’re running Novell NetWare 3.1, 
since between 60 percent and 70 percent 
of all LANs run Novell NetWare of some 
type. The first thing that you would do is 
attach the LANs on each floor to the 
building’s Ethernet backbone. You can 
do this in several ways, but one easy way 
is to use Novell’s Bridge software, which 
comes with NetWare. You create the 
bridge from a PC clone with either a pair 
of Ethernet cards or an Ethernet and a 
Token Ring card, and the Novell Bridge 
software. 

To create a bridge, you install both 
network interface cards into the PC that 
you’re planning to use as the bridge plat¬ 
form and then load the software. You 
will have had to generate the bridge soft¬ 
ware earlier when you were generating 
the server and workstation software. 

You connect one Ethernet card or the 
Token Ring card to the LAN on the floor 
and the remaining Ethernet card to the 
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RAINBOW TECHNOLOGIES 



o matter where in the world 
you sell your software, 
Rainbow Technologies’ 
Software Sentinel™ family 
of hardware keys will protect your 
investment and revenues. 

Rainbow keys offer virtually 
unbreakable security against 
unauthorized software use. 
Custom-designed with ASIC 
technology, they are easy to install 
and totally transparent in operation. 
Over 100 higher-level language 
interfaces are available for most 
operating environments, including 


DOS, OS/2, Windows, Unix, Xenix, 
Novell and the Apple Macintosh. 

With 1.5 million keys protecting 
more than $2 billion worth of 
software. Rainbow Technologies 
leads the world in Execution 
Control, Revenue Protection and 
Information Security. You’re assured 
of first-class support, service and 
supply from world-class distributors 
around the globe. 

For additional information or 
an evaluation package, contact 
your nearest Rainbow represen¬ 
tative today. 


RAINBOW TECHNOLOGIES 


GLOBAL SALES AND SERVICE: 


Rainbow Technologies Ltd. 
Shirley Lodge. 470 London Road 
Slough, Berkshire SL3 8QY 
United Kingdom 
Tel; (44) 0753 41512 
Fax: (44) 0753 43610 


Rainbow Tcchnr^ogics GmbH 
Oskar-Messier-Strasse 16 
Postfach 1243, D-8045 ismaning 
Germany 

Tel: (49) 89 961 3051 
Fax: (49) 89 961 2617 


Rainbow Technologies SARL 
2 Rue du Gud 
78120 ORCEMONT 
France 

Tfel. (33) 1 34 85 9980 
Fax: (33) 1 34 85 9142 


Rainbow Technologies, Inc. 
9292 Jeronimo Road 
Irvine, California 92718 
USA 

Tel: (1)714 454 2100 
Fax: (1)714 454 8557 


ana proms wiin 
RainbowSoftware 
Sentinel keys... 

I SentinelPro’” 

Rainbow's flagship key 
uses an algorithm technique 
for maximum security. 

I Sentinel-C”* 

Protects multiple packages» 
contains 126 bytes of 
developer-programmable 
memory. 

I SentinelScribe™ 

Version of Sentinel-C 
which can be dynamically 
alterable in the field. 

I SentinelShell" 

Protects without requiring 
access to the source code. 

I NetSentineP 
Site license revenue protec¬ 
tion of LAN applications 
(NetPro & Net-C versions). 

I EvE'^ 

For Apple Macintosh SE 
and IL protects multiple 
packages* uses ADB port. 


■ NORTHERN EUROPE: United Kingdom; Rainbow Technologies Ltd.,Tel: (44)075341512 Benelux: IntroComElectronica, Tel: (31)74 430 105 Scandinavia: PERICO A/S,Tel: (47) 2 49 ]5(X) 

■ CENTRAL EUROPE: Germany: Rainbow Technologies GmbH, Tel: (49) 89 961 3051 Swit2erland:TCDTcchnologyAG.Tbl:(41)569I 3434 IBVAG.Td:(41) 1 737 0176 ■SOUTHERN EUROPE: 
France: Rainbow Technologies SARL. Tel; (33) I 34859980 Aetis.Tel:(33)93530987 Spain: MECCO, Tel. (34)3 422 7700 Italy; FAST-ItaUa, Tel: (39)63330465 BH IBEXSASPA.Tel:(39)233l 00535 
Greece: Byte ComputcrApplicauoDS.TBl: (30) 1923 2335 Turkey: BimekUmiied,Tel; (90) 13469000 Middle East* North Africa: (nXjEngioeering.TeL (962) 6 818 360 Israel: PCSofi.Tel; (972)3664535 

■ PACIFic RIM: USA: Rainbow Technologies, Inc., Tel: (I) 714 454 2100 Japan: Giken Sboji Co., Ltd., Tel; (81) 52 251 4721 Australia: FMS Pty. Ltd., Tel; (61) 3 699 9899 Korea: Genesis 
TradingCorp..Tel: (82) 2 587 1475 India:ThrcsholdTecbnoIogics,Tel: (91) 11 727 3820 Thailand: BCS International.Tel: (66) 2 319 4451, Taiwan: UhighIck.Tel; (886) 2 312 2145. Hong Kong: Beta 
Trading. Tel: (85) 2 544 8963 ■ LATIN AMERICA: USA: Rainbow Technologies. Inc., Tel: (1) 714 454 2100 Mexico & Central America: Impex Computacion. Tel; (52) 66 21 0291 Venezuela: 
MicroMega. (58) 2 920 418 Argentina: Agri-Aid, Ibl: (54) 1 46 8364 Chile: Halcoo S.A.. Ibl: (56) 2 333 536 ■ Copyright 01991 Rainbow Technologies. Inc. 
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backbone cable. The exact manner of at¬ 
tachment depends on the type of cable 
you’re using, but most likely you’ll use 
either a T connector or a transceiver con¬ 
nection—probably the latter. You con¬ 
nect the other Ethernet or Token Ring 
card to the LAN just as you would con¬ 
nect a workstation. 

If you do this with each LAN in the 
building, you’ll be able to send informa¬ 
tion between LANs and use file server 
and other resources on the other floors. 


When you run Novell’s SLIST utility, 
you’ll see a list of all the servers in the 
building. 

Setting up a connection between the 
remote site and the headquarters is hard¬ 
er, but only because you have to deal 
with the telephone company. You start 
this process by ordering either a data line 
or a T-1 line from your local telephone 
company. Eventually, the company will 
install it. This can take anywhere from a 
few days to weeks, depending. (Depend¬ 


ing on what. I’m not sure.) 

Once the line is in, you can use a spe¬ 
cial type of bridge, such as Microcom’s 
MLB/6000, to connect the line to the 
LAN. You need to have one of these on 
each end, and, when installed, the bridge 
makes the LANs appear as if they were 
directly connected. The Microcom LAN 
Bridge also mounts in a PC chassis, al¬ 
though, unlike the Novell bridge, it must 
have a 286 processor and an AT-compat- 
ible 16-bit bus. To make the bridge work, 
you load the bridge software. 

That’s all there is to the bridges that 
are required to create an enterprise net¬ 
work. Once they are in place, you can use 
the LAN just as if the intervening dis¬ 
tance had disappeared. While a T-1 line 
gives the best performance, you can do 
with a lot less. Microcom, for example, 
makes bridges that function with stan¬ 
dard 96()()-bps dial-up lines. 

Entering the Big Iron 
Now that you’ve got the networks hooked 
together, it’s time to look at the main¬ 
frame. Because this is an IBM main¬ 
frame with a controller that uses Token 
Ring, you will have to bridge to Token 
Ring to have access to it. More impor¬ 
tant, you’ll have to use 4-megabit-per- 
second Token Ring rather than the faster 
16-Mbps version that PCs use, because 
mainframe controllers are still stuck at 
the slower speed. 

Once you’ve done this, which is in no 
way different from what I have described 
above, you’re ready to add the gateway. 
Again, I’ll assume that you are using a 
Novell product. 

To have communications with the IBM 
mainframe, you’ll need an SNA gate¬ 
way. This gateway uses IBM’s Systems 
Network Architecture, which is what 
IBM mainframes understand. Like the 
bridges, the Novell SNA Gateway runs 
on a PC clone, but it requires only soft¬ 
ware, and it’s just connected to the Token 
Ring. The gateway translates Novell’s 
IPX into packets that work in the SNA 
environment. 

Again, that’s all there is to it. You load 
the software for the Novell SNA Gateway 
into the computer that’s supporting the 
SNA gateway card, and it’s running. Of 
course, you still have to find a way to 
have your ASCII-based PC work with the 
EBCDIC on the mainframe and get it to 
understand 3270 terminal codes, but you 
can also purchase a 3270 terminal emu¬ 
lator from Novell that will take care of 
this. 

There are problems. The Novell SNA 
Gateway is limited in the number of ses¬ 
sions it can support (you get up to 128 


BUILD TO SUIT. 



Announcing Flow Charting"^ 3 

Now, you can create , u pdate and Bdot 
presentation-perfect flowcharts to your 
specifications-innotime! 

Quick to master ^ a snap to use, 
Patton & Patton's flowcharting software is the 
standard of both large and small businesses 
around the world—and is available through 
all major software dealers. 

See your dealer today! Or, for a 
"live*,* interactive demo disk, call: 

800-525-0082, ext. BY31. 

International: 408-778-6557, ext. BY31. 



PiWTDN&RIgTDN 

Software Corporation 
Excellence in charting the floiv of ideas! 


Works on IBM & 100% compatible PC’s, supports C6A/E6A/VGA and over 150 dot matrix and laser printers, 
with multiple print densities and 10 font sizes. Creates multi-page charts, portrait or landscape, on 
most standard paper sizes. Mouse or keyboard controlled. 

IBM is a ragistarad tradaaiarli of Intaraatioaal Busiaess Machiaes Corporation. 
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The new dBASE IV® version 1.1 has 
been rated the #1 Multiuser Database by 
Software Digest Ratings Report (Volume 
7 Number 3, October, 1990). 

Because Software Digest accepts no 
advertising whatsoever, subscribers pay 
hundreds of dollars a year to receive their 
reviews—which are considered highly 
unbiased and objective. 

In summation, their 75-page report says: 
“Among the top ranking programs, dBASE 
IV (version 1.1) is the most well rounded, 
with solid performance, versatihty, and 
usability” Commenting on speed. Software 
Digest points out that “dBASE IV produces 
all three test reports as fast as or faster 
than FoxPro/LAN." As for Ease of Use/Ease 
of Learning, dBASE IV scored as many 
times in the Excellent range as any other 
database product tested. 

Of course. Software Digest is definitely 
not alone in its conclusions. 

Because consumers have already made 
dBASE rv version 1.1 the #1 best-selling 
PC database in the world. 

Call 1-800-437-4329 ext. 1407 for more 
information. 

Better yet, call 
1-800-2ASHTON 
now to upgrade. 

The truth 
is, no other 
database can 
do so much 
to improve 
productivity. 





A AshtonTate* 


Tradenuurk/owner. dBASE IV. Ashion-Iue. Ashion-Iuc logp/Ashion-Iue Cotp Other company or product names mcmioned may be trademarks of thnr respective companies €> 1990 Ashton-Tate Corporation. All Rights Reserved 
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Subscription 

Problems? 



We want 
to help! 


If you have a problem 
with your BYTE 
subscription, write us 
with the details. We'll 
do our best to set it 
right. But we must 
have the name, 
address, and zip of the 
subscription (new and 
old address, if it's a 
change of address). If 
the problem involves a 
payment, be sure to 
include copies of the 
credit card statement, 
or front and back of 
cancelled checks. 
Include a "business 
hours" phone number if 
possible. 

BVTE 

Subscriber Service 
P.O. Box 555 
Hightstown, NJ 08520 
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ITEMS DISCU5SE 


MLB/6000 

Ethernet.. $4999 

Token Ring....... $5499 


Microcom, Inc. 

500 River Ridge Dr. 
Norwood, MA 02062 
(800) 822-8224 
(617) 551-iOOO 
fax: (617) 551-1006 
Circle 1220 on Inquiry Card. 


NetWare 

Access Server 1.01...$ 1995 

NetWare SNA 

Gateway 1.3 ..$2995 

NetWare 386 3.1.$7995 

3270 LAN Workstation 1.1. ..$995 

WNIM+..$895 

Novell, Inc. 

122 East 1700 South 
Provo, UT 84606 

(800) 453-1267 

(801) 379-5900 
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sessions from up to 97 users)* so you may 
require more than one. Also, there has 
been a persistent problem with Novell 
SNA Gateways crashing when accessed 
by workstations that are runniiig Micro¬ 
soft Windows 3.0. That problem may be 
fixed by the time you read this. 

Dial-in connections from remote com¬ 
puters are handled by the asynchronous 
gateway. An excellent example of asyn¬ 
chronous-gateway software is the Net¬ 
Ware Access Server. This is a software 
package that works with the Novell 
WNIM + boards to support up to 15 user 
connections. 

The software was developed by Quar¬ 
terdeck Office Systems and uses the 
Desqview kernel to support multitask¬ 
ing. The Access Server must run on a 
386-based PC clone in order to support 
the multitasking, and it requires 4 mega¬ 
bytes of memory, plus an additional 
megabyte of memory for each remote- 
user session. 

Is That All There Is? 

In a way, it seems like an anticlimax. En¬ 
terprise networking is a buzzword that 
has been wielded like a Highlander’s 
claymore in the hands of those who’d like 
to make it seem harder than it is. In many 
cases, those are people who have a lot to 
gain by taking control of your network 
and your company’s data systems. De¬ 
pending on who you are, those who 
would try to discourage you from trying 


enterprise networking (or enterprise 
computing) without them may be your 
own MIS shop or the manufacturer of 
your mainframes. 

This is not to say that enterprise net¬ 
working is a simple process, because it*s 
not. It’s just that you don’t need to be a 
high priest to make it work. Frequently, 
some help from a good LAN installer 
will be all you need. Sometimes you 
might need the services of a good com¬ 
munications consultant, but these people 
are working for you, implementing your 
design. 

You don’t have to enter the regimented 
world of enterprise computing as defined 
by somebody who sells computers. You 
just need to decide what your company 
really needs to accomplish and then ask 
your LAN installer to help you accom¬ 
plish it. 

The result is worth it. Where once 
your business was connected only by the 
vagaries of the postal service and the 
ethereal nature of telephone calls, now 
you can have your company’s data sys¬ 
tems forged into a single structure that 
can support your business. 

You have to remember, though, that 
ultimately this is your business, and the 
attempts by others to control it for you 
may be designed more to their ends than 
yours, because their goal is the selling of 
computer hardware, not the success of 
your enterprise. 

Down the Road 

In future columns, IMl be talking more 
about ways to communicate with your 
network, or to have your network com¬ 
municate with you. As I mentioned be¬ 
fore, this and subsequent columns will 
cover a wider variety of hardware and 
software than Tve included before. This 
means that you will get a better look at 
ways to use your computer system, large 
or small, networked or not. 

For those of you who have products or 
ideas that you think I should consider for 
this column, please let me know. Write 
to me care of BYTE. ■ 


Wayne Rash Jr. is a contributing editor 
for BYTE and technical director of the 
Network Integration Group of American 
Management Systems^ Inc. (Arlington, 
He consults with the federal govern¬ 
ment on microcomputers and communi¬ 
cations. You can contact him on BIX as 
"*waynerash/' or in the to.wayne con¬ 
ference. 

Your questions and comments are wel¬ 
come, Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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OVERALL PERFORMANCE 


CompuAdd's Hot Slots 
Boost 333T Performance 


Look inside the 
CompuAdd 
333T. Youll see 
what prompted 
PC Magazine to 
call it ''a speed 
demon" and "a 
power user's 
dream machine' 
in its review of 
45 leading 

33MHz 386 computers. 

You'll see CompuAdd-exclusive "hot 
slots/' two 16-bit expansion slots de¬ 
signed to maximize performance of the 
CompuAdd HardCache/ESDl controller 
card and the CompuAdd Hi-Rez VGA 
card. Each slot still works perfectly with a 
standard 16-bit expansion card, should 
you choose that option. And you'll see a 
motherboard designed by CompuAdd to 
take maximum advantage of the op¬ 
tional, ultra fast SRAM board. 

Now, run the 333T, 

You'll see the speed 
that makes it the 
fastest 33MHz 386 
computer you can buy 
— as measured by top 
scores on seven of nine 
PC Labs benchmarks, 
including the 386 In¬ 
struction Mix Text. In 
its review, PC Maga¬ 
zine said ^e 
CompuAdd 333T 
"scored the best time 
in the group, or close to it, on every test 
we put it through, boasting the best 
overall performance in the field/' 


The CompuAdd 333T is the right choice 
when you need full-scale multitasking 
capabilities in either a reliable network 
file server 
and a power¬ 
ful stand¬ 
alone work¬ 
station. 

Compare the 
333T, You'll 
see why PC 
Magazine 
praised its 
"top-notch 
expandabil¬ 
ity" and its 
"quality 
construction 
throughout" and why PC Magazine con¬ 
cluded that the 333T was the "best value 
in an intelligently designed PC." 

You'll see that in value and perform¬ 
ance, the competition can't touch the 

CompuAdd 333T. With the 
CompuAdd 333T at the 
heart of your network, 
youTl have the power, 
speed and expandability 
you need. Speed to keep 
your work flowing. Power 
to run today's — and to¬ 
morrow's — 32-bit soft¬ 
ware. Expandability to 
grow with your business. 
And the CompuAdd 
commitment to quality 
and service. 

Call today for a CompuAdd value on the 
computer PC Magazine says "will be hard 
to beat at any reasonable price," 
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KDITORS’ 
CHOICK I 


Oeoenitier 25, 1990 
CompuAddSMT 


CompuAdd 333T: 
Best Overall Performance 


19 9 0 

-FINALIST- 
PC Award 

for Technical Exceltence 



PCS 

CompuAdd 333 end 333T 
CompuAdd Cotp 


CompuAdd 333T 

The 333T is a proven winner, picked 
as Editors' Choice in PC Magazine, 

December 25, 1990! And picked as a 
finalist for PC Magazine's 1990 PC 
Technical Excellence award! It's the 
fastest 33MHz 386 system you can 
buy — as determined by top scores on 
seven of nine PC Labs benchmarks. In 
selecting the 333T as Editors' Choice, 
the editors credited the CompuAdd 
333T with "the best overall perform¬ 
ance in the field." 

CompuAdd 333 Full Profile 
The CompuAdd 333 Full Profile 
desktop system has the exact same 
performance as the 333T. Only the 
case is slimmed down. The Full Profile 
model sports three half-height front access and two half-height 
internal 5.25" drive bays, six 16-bit and one 8-bit expansion slots. So 

you have plenty of room to add extra 
drives and option cards. 

Whether you use it as a network 
server or as a powerful standalone 
workstation for CAD/CAM, database 
management, spreadsheet applica¬ 
tions or desktop publishing, the 
CompuAdd 333T or 333 gives you the 
fastest 32-bit computing power you 
can get in a 33MHz 386 system! 

CompuAdd Value 
CompuAdd built its reputation on 
giving you high performance com¬ 
puters at unbeatable values! Don't 
just take our word for it. An independent vendor-neutral survey of PC 
users asked people how satisfied they are with their PC purchases. 
CompuAdd received the best endorsement any manufacturer could ask 
for — CompuAdd ranked #1 for Value/Price, Quality, Commitment to 
the Customer and Overall Satisfaction! 

The researchers did not use vendor-supplied customer lists. The inde¬ 
pendent, statistically valid survey ranked 25 leading PC manufactur¬ 
ers, including IBM, Compaq, Apple and Hewlett-Packard. 

Call today for more details on CompuAdd's award-winning 
products and service! 




CompuAdd 333T and 333FP 
Features 

■ 80386 microprocessor running at 
33MHz 

■ 4MB DRAM expandable to 16MB 

■ 0 wait-state cache memory 

■ High-speed cache memory controller 
with 64KB SRAM cache 

■ 5.25" 1.2MB or 3.5" 1.44MB diskette 
drive 

■ Dual diskette controller 

■ Six 16-bit and one 8-bit expansion 
slots 

■ Four half-height front access and five 
half-height internal 5.25" drive bays 
(Full Profile has three half-height 
front access and two half-height 
internal 5.25" drive bays) 

■ One built-in parallel and two serial 
ports 

■ 80387 or Weitek 3167 math 
coprocessor socket 

■ FREE CompuAdd serial mouse 
$24.95 value 

■ FREE CompuAdd Windows 3.0 
$149 value 

■ FREE Microsoft Working Models 

■ FREE CompuAdd MS-DOS 4.01 
$89 value 

CompuAdd 333T base system 
$2775 - 66656 

CompuAdd 333 Full Profile base 
system $2595 - 66665 

Enhanced 333 systems upgrade base 
system features with: 150MB ESDI 
drive, CompuAdd HardCache/ESDI 
controller with 1MB RAM, Seiko 14" 
CVGA monitor, CompuAdd Hi-Rez 
VGA card with 512KB RAM and 
640KB SRAM card. 

CompuAdd Enhanced 333 Full Profile 
$5775 - 66669 

CompuAdd Enhanced 333T 
$5975 - 66660 


333 Monitor and Hard Drive 
MCA 

333T 80MB 66658 - $3575 
333T 200MB 66661 - $3975 
333 80MB 66667 - $3395 
333 200MB 66670 - $3775 


Options 

CVGA 

66659 - $4175 
66662 - $4575 
66668. $3995 
66671 - $4395 


ComouFIdcl * 

Customer driven, by design.™ 

■ Call 800-456-6008 

Hours: Monday - Friday 7.-O0aTn to 9:00pm CST; Saturday 9:00am to 5:00pm CST 

12303 Technology, Austin, Texas 78727 

t^li800-387-3266 95-8000104)401 0800-373535 55 01300009 n 140364075 
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Why Doesn’t 
Software Work? 


BYTE columnifts, 
stoff, ond contributors 
debate the issues 


W elcome to Roundtable—a forum in 
which, each month, BYTE editors, col¬ 
umnists, and contributors debate key is¬ 
sues that affect how you purchase and use hardware 


The question is not whether the software runs as ad¬ 
vertised, but whether it runs at all. Ken can’t make the 
basic function of his PC’s alternative operating systems 
(Windows or Desqview) work properly on his PC. I’ve 
never had such a problem with any version of the Mac 
System I’ve ever installed. That, to me, defines operat¬ 
ing-system stability. 


and software. The “conversations” take place on 
BIX. This inaugural installment, inspired by Brett 
Glass’s December 1990 Stop Bit, discusses the prob¬ 
lems of making today’s sophisticated software work 
properly with today’s sophisticated hardware. 

KEN SHELDON: The question Brett Glass posed in 
December on why software doesn’t work just keeps 
coming back. For example, I tried to install Windows 
3.0 on my 386 clone. But due to some weirdness in the 
system, I can’t use the multitasking features. What I 
mostly need is the task-switching ability. But guess 
what? I can’t use any of my 4 megabytes of memory 
beyond 640K bytes! 

So I try Desqview 386. Now, granted, I haven’t de¬ 
voted more than a couple of hours to this, but so far I’ve 
found a half-dozen interesting ways to lock my machine 
up tighter than a drum while trying to run two or three 
applications at once. If a BYTE editor has these prob¬ 
lems, what’s the average user supposed to do? 

DON CRABB: This kind of problem is completely for¬ 
eign to the Mac environment. The Finder and the Mul- 
tiFinder will run properly on nearly every Mac. 

MICHAEL NADEAU: Then why is it that nearly every 
new Mac box seems to be incompatible with some types 
of software that ran fine on earlier Macs? 

CRABB: A bit of folklore I hear all the time and have 
yet to validate. Sure, I’ll find one or two packages that 
violated the Apple standards and blow up on a new 
Mac, but those are rare. Even on highly modified iron, 
like an accelerated Ilf x with 32 MB of RAM and a mil¬ 
lion INITs, I have almost no software compatibility 
problems. I have games from six years ago that still run 
fine on that Ilfx. 


JERRY POURNELLE: Then 
you’re a bloody genius. Even 
as I write this, my wife is try¬ 
ing to edit for publication the 
L.A. Opera newsletter. The 
Mac II keeps blowing up. It’s 
only a Microsoft Works file. 
But it’s a myth that these ma¬ 
chines are easy to use and in¬ 
tuitive. 


DON CRABB 

Contfibiftini: Editor 

OWEN LINDERHOLM 
News Editor 

LARRY LOEB 
Consulting Editor 


CRABB: You could write the 
same complaints about a To¬ 
shiba 5200/100 that my wife 
was trying to use PageMaker 
for Windows 3.0 on. It kept 
blowing up. Does this mean 
that the Toshiba is a bad ma¬ 
chine or hard to use? No. It 
means that Toshiba hasn’t had 
the hot PR that Apple has 
about intuitiveness and ease 
of use. The Mac Myth is just 
that. 1 can’t think of a single 
bit of Mac/Apple PR huck- 
sterism that ought to be be¬ 
lieved, but that doesn’t make 
the Mac any less of a ma¬ 
chine. 

Nor does it make it less in¬ 
tuitive or easy to use in some 
situations and a royal pain in 
other circumstances. Just like 
that Toshiba running Windows and PageMaker. 


MICHAEL NADEAU 
Managing Editor, BYTE Lab 

JERRY POURNELLE 
Senior Contributing Editor 

WAYNE RASH JR. 
Contributing Editor 

KEN SHELDON 
Senior Editor, Features 

TOM THOMPSON 
Senior Editor at Large 


TOM THOMPSON: It’s behavior like this in Microsoft 
products that starts the rumors of software not working 
on the Mac. WingZ 1.00 doesn’t work on the Ilsi, but 
you get an alert box stating that there isn’t an FPU on 
the system, and WingZ gracefully returns you to the 
Finder. Microsoft Excel doesn’t; it just glibly executes 
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OCR SOFTVWVRE, RELEASE 1.1 

RECoeNi'OUPLUS 

SPEED, ACCURACY AND FLEXIBILITY! 



The fastest omnifont OCR Software 
operating in MS-DOS and Microsoft 
Windows environment 


Dealers are welcome 


Call for your demo diskette today: 
(1-800-255-40CR). RO. Box 0218 Los Angeles, CA 
90048 Tel: (408) 749-9935 Fax:(408)730-1180 


Distributors: 

AUSTRAUA 


1M: 61-2/9S7-2066 

AUSTRIA 

•Artakef 


IRELAND 
•Saundsn Acquisition 
Systents 

1M: 363-1/366-522 

ITALY 

•Vscomp 
TW: 38-45/577500 


•MSL Dynamics 
(lor Africa) 

1M 44-293/547-788 

YUGOSLAVIA 

•LTS 

1M: 38-11/190-572 


TW: 43-222/588-05-0 

BELGIUM 
•Maxcom 
TbI: 32-21626 9411 
•Tfitech 

Tal; 32-2/466-7535 

CZECH06LCAAK1A 


JAPAN 

•Suehiro Koeki 
Kaisha. Ltd 
Tal; 81-52/251-3721 

LUXEMBOURG 

•Burovision 
Tel: 362-470951 

MEXICO 


OEM Partners: 

•/^rei 

SWEDEN 

'M: 46-766/365-30 

•Deutsche Nichimen 
GERMANY 
49-211/3&51-202 


•rVAgerw:y 
Tel; 42-2/840970 

DENMARK 

•Torsana-dtp data 
Tel: 45-43/43-35-99 

RNLAND 

•CommNec 
Tel: 35B-Q/493100 

FRANCE 

•Apsyiog 

lei; 33-tMO 26 22 32 
GERMANY 
•Computer 2000 
Ihl: 49-89/780-404) 
•Frank Audiodaia 
Tel; 49-7254M091 
•Macrolron 
Tal; 49-89/42-06-0 
•Recognita 
Buroaulomatisierung 
Tel; 37-4177957-256 

GREECE 

•Electel 

Tel; 30-1/3607-521 

ICELAND 

•Hbludlauan 
Tel; 364-1/687033 


•Misermi 

Tel; 52-5/207054)2 
NORWAY 
•ICT Dalaboiin 
Tel ; 472/79-5^60 
POLAND 
•FX Przeds. Inf. 

Jei: 48-12/56-57-78 
SPAIN 

•Computer 2000 
Espana 

'M : 34-3-473-16^ 
•CSEISA 
1ei; 34-3/336-33-62 
•STI 

1M; 34-tM5-8e9-45 
SWEDEN 
•Isogon AB 
Tel: 468/732-87-37 

SWITZERLAND 

•ScanSet 
IM; 41-56/96-4983 
TURKEY 
•EKSFA 

m; 90-4-13986-11 
UNITED 
KINGDOM 
•Intac Data Systems 
Tel; 44-709/547177 


•EHG 

GERMANY 

Tel 49-7451/7051-2 

•Future TKhrrology 
AUSTRIA 
Tel: 43-222/866350 

•Getronics 

HOLLAND 

Tel: 31-20-5861509 
•Hewlett-Packard 
AUSTRIA 
Tel; 43-222/25-004) 

•Microiek Electronics 
Europe 
GERMANY 
Tel; 49-211/526070 

•Microtek Inlemationai 

TAIWAN 

Tel 886-35/772155 

•Mitsubishi Electric 
Europe 
GERMANY 
Tel: 49-2102M86359 

•Pentax Europe 
BELGIUM 

Tel: 32-2726 0570 

•Ricoh Europe 

GERMANY 

Tel: 49-211/52854) 


Microsoft Windows aiKl MS-DOS are trademarks of Microsoft Corp. 
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an FPU instruction and blows you into a 
bomb box. I could accept this from a 
shareware product, but from a vendor 
like Microsoft, it’s inexcusable. 

A well-documented trap provides per¬ 
tinent information (e.g., CPU type, col¬ 
or, FPU, and processing speed of a Mac) 
that an application can query when you 
launch it. Good software on any platform 
should try to determine what resources it 
has to work with, and if it lacks a critical 
one, it should explain why it can’t run (in 
English) and bow out politely. 

LARRY LOEB: Apple’s philosophy of 
“write to the manager and we’ll do the 
glue’’ seems sensible and has made my 
software investments work throughout 

T 

Xo many 

companies, quality 
control is a cost 
center. 



several hardware revisions. And the Ilfx 
is a major hardware revision. 

NADEAU: OK, I’ll accept that the stabil¬ 
ity of the Mac operating system causes 
far fewer problems. So let’s get back to 
the original question: Why can’t soft¬ 
ware always work as it’s supposed to? 

WAYNE RASH JR.: In many cases, the 
problem has to do with considerations 
outside the realm of software engineer¬ 
ing. To many companies, quality control 
is a cost center; there is only enough time 
and money to do the minimum necessary 
to get the software out the door. There is 
tremendous competitive pressure to get 
complex software into the marketplace at 
the earliest possible time. Couple this 
with the marketing pressure to announce 
software as early as possible, and you 
have a dangerous combination. 

The development side finds itself re¬ 
quired to develop increasingly complex 
software for a rapidly expanding uni¬ 
verse of target platforms, while finding 
its development cycle limits imposed 
(probably unrealistically) by marketing. 
As it’s also being squeezed on the other 


end by the requirement to minimize 
costs, it’s a wonder that most software 
works as well as it does. 

You more often see good quality con¬ 
trol on products from privately held com¬ 
panies, where the need to avoid a take¬ 
over or keep the stockholders happy 
doesn’t exist. A good example is Woi^- 
Perfect Corp. While many complain that 
they don’t like the WordPerfect approach 
to word processing, it’s a top seller be¬ 
cause it works as it’s supposed to work. 
The company is willing to spend the time 
and money on development and service, 
and to publish updates and make them 
available at a nominal cost. 

CRABB: The processes of software de¬ 
sign and marketing have little in com¬ 
mon. Thus, many software functionality 
decisions get made by the product man¬ 
ager, who is often a marketer with no de¬ 
sign experience. That leaves the pro¬ 
gramming manager to try to implement 
designs that look good in brochures, 
press releases, and ads, but are nearly 
impossible to code. 

POURNELLE: In many cases, the soft¬ 
ware works fine, but the installation pro¬ 
grams have not been looked at by anyone 
who understands the software. Installa¬ 
tion programs are tacked on as an after¬ 
thought, and they insist that you do the 
installation their way. 

OWEN LINDERHOLM: Installing soft¬ 
ware is getting harder. It used to be that 
all software was hard to install; then 
things got easier, with most software im¬ 
plementing semi-intelligent installation 
programs actually called “install.” 
Now, people are getting clever again, 
using different names or requiring you to 
run the installation program from some¬ 
where strange. 

An example is Windows programs. 
The only truly easy-to-install programs 
are the separate new saver modules for 
the shareware ScreenPeace screen saver. 
New modules are installed by copying 
them to your Windows directory. Next 
time you start Windows and Screen- 
Peace, it finds the new saver module and 
installs it. Most other Windows pro¬ 
grams require you to run Windows, run 
an installation program on drive A, go 
through some rigmarole, and then reboot 
afterward. Some even need to be in¬ 
stalled from outside Windows! 

RASH: It’s clear that installation pro¬ 
grams frequently are a joke, that compat¬ 
ible programs frequently aren’t, and that 
a lot of the bugs go unfixed. Why? I 










Woricklass Optical Storage for Novell 

COREL announces the finest in data security and mass storage COREL software is completely compatible with Novell 

for Novell networks. As the world's leading developer of optical NetWare utilities, security levels, and all existing applications, 
interface software for IBM and Macintosh computers, COREL The world's leading developer of optical disk interface software 

brings you its award-winning line of optical disk sub-systems, the invites you to make the networking breakthrough, 

most powerful NetWare compatible optical drives on the market For details, contact COREL Systems today! 
today* Whether you need the permanence of WORM storage, the 
convenience of erasable optical or the power and flexibility of 
our new multi-function drive, COREL offers you the most 
flexible and effective storage solutions anywhere, providing 
massive archiving cap^ilities and exceptionally high security 

options. Corel Systems Corporation: the universal choice for optical innovation. 


COREL 


TEL: {6131728^8200 
FAX: (613)728-9790 
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All video display terminals (VDTs) emit electromagnetic radiation (EMR) through the 
screen. The photo on the left is a visualization of EMR in red from the screen. The photo 
on the right shows that the NoRad Shield”* virtually eliminates screen-emitted E-Field 
EMR and better than half of magnetic EMR.* 

NoRad 

Radiation Shieid 

No One Comes Close 


E-FIELD SHIELDING TECHNOLOGY COMPARISON TO 1 GHz 



Figures are based on independent lab tests conducted to Military Specification 
MIL-STD 285 of the NoRad Shield^'^ and other commercially available 
radiation-blocking screens. 


No other VDT screen comes close to the NoRad Shield when 
you're talking about blocking electromagnetic radiation (EMR). If 
you're thinking of buying a radiation shield, consider the facts: 
•Only the NoRad Shield blocks virtually all E-Field EMR* 

•Only the NoRad Shield blocks magnetic EMR* 

•And, the NoRad Shield discharges the static field while 
eliminating glare and reflections. 

The NoRad Shield - simply the best radiation shield available. 
Compare and you'll see that no one else even comes close. Call for 
free product information. 


* Easy to install 

* Color or 
monochrome 

* Available in sizes 
to fit virtually all 
monitors, displays 
and terminals 


*99.9999% electric {E field) attenuation from 60 Hz to 1 GHz. 
'Greater than 50% magnetic (H field) attenuation above 30 KHz. 
NoRad Shield Is a trademark of NoRad Corporation. 


SEE US AT MACWORLD EXPO 
BIRMINGHAM AND PARIS 


NoRad 

IN USA: 

800-624-8999 Ext. 498 
NoRad Corporation 1549 11th St. 
Santa Monica, CA 90401 

213-395-0800 
Fax: 213-458-6397 




think part of the problem is that we aren’t 
raising a hue and cry loudly enough. I 
think we also aren’t trying the PC soft¬ 
ware (or maybe even the Mac stuff) on a 
wide-enough variety of machines. I’m 
not sure we always can, simply because 
many of us have resource limitations that 
prevent us from having access to more 
than a small number of machines. 

But this doesn’t absolve the manufac¬ 
turers of responsibility to see that their 
software works as advertised. It’s ridicu¬ 
lous that computers from major vendors 
can’t run some software from major 
manufacturers. Many vendors claim that 
their software is only for “IBM and 1(X) 
percent compatible computers,’’ but what 
does that mean? Even IBM isn’t 100 per¬ 
cent compatible with itself. I think that 
the software manufacturers are inten¬ 
tionally cutting back on development and 
testing because the customers aren’t 
holding their feet to the fire. We can help 
do that, and we should. 

POURNELLE: I do try stuff on a variety 
of machines, as well as on the network, 
and I find more broken software than 
most. 1 often find the installation pro¬ 
grams to have been written by imbeciles 
as an afterthought. They could simply 
tell you to copy everything and then run 
the program; but no, most want to do 
complex installations (that serve the 
copy-protection function more than any¬ 
thing else). I think few people use their 
own software. 

But in fact, one reason they get away 
with it is that we don’t spend enough time 
yelling at them. Even I’ve got away from 
doing that; I will do better in future. 

RASH: One of the most irritating fea¬ 
tures of installation programs is that 
many seem much more finicky about 
what machine they are used on than is the 
software they support. I’ve seen several 
that simply will not work with DOS 
4.01, for example, and a few that will not 
work with large disks. The software, 
once you get it installed, will work fine 
in those conditions, but you have to fig¬ 
ure out how to install it on your own. I 
think much of this kind of problem is a 
combination of a lack of desire for excel¬ 
lence and an effort to get the stuff out the 
door. Neither is an acceptable excuse. 

I think these companies give only the 
briefest thought to the installation pro¬ 
grams. I guess they think that, since it 
will only be used once, it doesn’t matter. 
But the reality is that it’s the first impres¬ 
sion their customers have of their com¬ 
mitment to quality, and we all know how 
important first impressions are. ■ 
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SketchMate: The Intelligent 


Roland 

DIGITAL GROUP 


SketchMate" 

Intelligent Graphics Machine 


iiuimation. call us at (714) 975-0560 today, or write 
or a catalog of the complete Roland line — the broadest 
collection of computer output peripherals in the world. 


1961 McGaw Avenue/Irvine, CA 92714 
Telephone (714) 975-0560/Fax (714) 975-0569 
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the power 
to plot! 


I 


The power 
to cut! 


IT’S ONLY $695! 


iketchMate and Intelligent Graphics Machines are trademarks of Roland 
ligital Group. ‘Cutting capabilities offered as an option — Model #RPC-K1. 


Molting Power...Signmaking Power...Professional-quality 
lesktop plotting and signmaking for your home, office or 
tchool using your personal computer. Combined in one 
ntelligent Graphics Machine for $695. 


Now you can increase your 
tore, office, home, busi 
less, educational or 
lersonal creative expression by 
ixpanding your PC capabilities to 
iclude letter size, multi-color pen plotting for business presentations, 
;ad drawings, and graphics design, as well as signmaking for in-store 
lisplay, clothing design, and vehicle detailing, with the incredible new 
iketchMate! 


The Plotting Edge...With SketchMate you can use 32 multi- 
lolored pens in your choice of 0.3mm and 0.6mm widths for thinner or 
hicker graphic output. In addition to regular paper media. SketchMate 
:an use bond, multi-purpose bond, presentation paper, tracing paper, 
)HP sheets, and even matte film to accommodate most all of your 
dotting needs. Even poster making is supported with a choice of 
iroad-tip pens, in most colors, to choose from. 


The Cutting Edge*...SketchMate also allows you to create 
your own signs, labels, and logos using a unique cutting pen that cuts 
vinyl or flock material. Design T-shirts, caps, clothing, and crafts. 
Create in-store promos, displays, and attention-getters. Customize 

car. truck, 
boat, and RV. 
SketchMate combines 
the features of a plotter with 
the capabilities of a signmaking 
machine, giving you both! 


The Power of Flexibility...SketchMate supports IBM PC’s 
and compatibles and operates with a wide range of commercially 
available CAD and graphics software. However, you don't have to 
buy software to get start^ since SketchMate includes “ArtMate,” a 
dedicated software program featuring 100 graphics patterns and 
sample designs. 

































OwEM Hanson 


Take any 3 books for 
only $1^ each 


Design Of 
COMPUTER 
Data Files 


ADVANCED TURBO C. By J. T. 
Smith. 25B pp., iHus., softbound. 
Mastering Turbo C has never been 
easier. Coverage includes string pro¬ 
cessing, screen handling with Turbo 
C Toois, keyboard input, file handling, 
memory management, interrupt ser¬ 
vices, and more. 

587/078 Pub. Pr., $28.95 


INTRODUCING PC-DOS k MS DOS, 
Second Ed. By I Sheldon. 403 pp., 
tffus.. softbound. This Second Edition 
covers all releases through 4.0, as 
well as Microsoft Windows and DOS- 
SHELL. Features the same hands-on 
tutorial formal of the Rrst Edition, with 
expanded coverage of batch file tech¬ 
niques that can dramatically increase 
your computing speed. 

565/651 Pub. Pf., $29.95 


DATABASE SYSTEM CONCEPTS. 
By H. F. Korth and A, Sllberschat^. 
546 pp., illus. From fundamental con¬ 
cept to advanced problem solving, 
this book provides a clear under¬ 
standing of the design and use of 
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ing to multitasking process control. 
109/699 Pub. Pr., $19,95 


when you join 
BYTE Book Club® 

VALUES UP TO $147.85! 

* Your one source for computer books from over 
100 different publishers 
• the latest and best Information in your field 
• discounts of up to 40% off publishers’ list prices 

DESIGN OF COMPUTER DATA 








rUlBO PASCAL EXPRESS, Revised 
Ed^ By K Jourdain. 

584963-1 Pub. Pr., $39.95 


COBOL II: Fiogiamming Tech¬ 
niques; Efficiencr Consideia^ 
lions; Debugging Techniques 
{Includes Release 3.1). e>' H. 
Bookman. 

065/330 Pub. Ft, $39.95 

ADVANCED GRAPHICS IN C: Pro- 
gtamming and Techniques. By 

Johnson, 

881257-7 Pub. Pr., $22.95 

DEVELOPING APPLICATIONS 
USING DOS. By K,W. Christopher, Jr. 
B.A. Feigenbaum, and S.O. Saliga. 
585469^ Pub, Pr„ $24.95 


POWER GRAPHICS PROGRAM- 
BUNG. By M. Abrash. 

585443-0 Pub. Pr. $24.95 


WINDOWS PROGRAMMING: An 
IntM^duction. By W H. Murray 111 and 
C M. Pappas. 

881536-3 Pub. Pr.. $28.95 


ADVANCED 50386 PROGRAM¬ 
MING TECHNIQUES, Byl L. Turtey. 
881342-5 Pub. Pr.. $22.95 


A DOS USER'S GUIDE TO UNIX. By 
D.W. Tbpbam, 

585537-2 Pub. Pr, $27.95 

B0356: A Frogmmmlng and De¬ 
sign Handbook. 2nd Ed, By P. 
Brumm and D. Brumm. 

5e5077-X Pub. Pr. $24.95 

PRINCIPLES OF ARTEFICIALINTEL- 
LIGENCE AND EXPERT SYSTEMS 
DEVELOPMENT, By D.W, Rolston. 
536/147 Pub. Pr. $47.95 


HLE ORGANIZATION FOR DATA¬ 
BASE DESIGN. By G, Wtederhold. 
701/334 Pub. Pr., $47.95 


STRETCHING TURBO C. By K. Por¬ 
ter 

584967-4 Pub. Pr, $24.95 


DATA COMMUNICATIONS: A 
Usei'S Guide, 3rd Ed. By K. 
Sherman. 

585384-1 Pub. Pr, $34.00 

OPERATING SYSTEMS. By M, 
Milenkovic. 

419/205 Pub, Pr. $47,95 


IBM FS/2: A Releience Guide. By 
TJ Byers. 

095/272 Pub. Pr, $39.95 



Any 3 books foi $1.00 each...If you Join now 
and agiee to purchase two more boofcs-at 
handsome dlscounts-duilng your first 
year of membership. 


THE HAHD BOOK OF UlCSO- 
COMPUTES INTERFACING. Sec¬ 
ond Ed. By S. Leibson, 340 pp. IHus., 
SoMmund. Starting with a quick 
tutorial in digital electronics, this all- 
indusive handbook refreshes and up¬ 
dates your working knowledge of cir¬ 
cuits, microprocessors, and basic 
Interface types. 

585079-6 Pub. Pr., $19.95 

UNIX UnLmES. &y R. S. Tare. 352 
pp., fitus., Softbound. Writter^ for pro¬ 
grammers and serious hobbyists, the 
practical manual explains all the fea¬ 
tures of the most popular utilities in 
the UNIX environment. Included are 
utilities for file processing, debug¬ 
ging, language development, system 
development, database manage¬ 
ment, text formatting, data communi¬ 
cations, writing, and many more. 
62B/04X Pub. Pr„ $29.95 

SYSTEBilS DESIGN IN A DATABASE 
ENVIRONMENT, By Dr, K. S. 

Brathwaite. 308 pp.. Was, From con¬ 
cept through analysis, design, test¬ 
ing, implemenlation, and 
performance monitoring—this book 
provides definitive guidance in such 
©ssentlat areas as data analysis, user 
requirement surveying, design meth¬ 
odologies, logical database design, 
normalisation, and development of 
security controls. 

072/507 Pub. Pr„ $44.95 


1-2-3 RELEASE 3: The Complete 
Reference. By M. Campbell. 
881318-2 Pub. Pr„ $28.95 

GRAPHICS DESIGN AND ANIMA¬ 
TION ON THE IBM MICROCOMPU¬ 
TERS. By J, Sanchez, 

585375-2 Pub. Pr. $28.00 

NETWORKIKG SOFTWARE. By 
C. B. Ungaro, 

606969-9 Pub. Pr„ $49,95 

VS COBOL II FOR COBOL PRO¬ 
GRAMMERS, By R Kavanagh, 
335/710 Pub. Pr., $39.95 


C; The Complete Reference, 2ad 
Ed. eyH. Schildt. 

88153e-X Pub. Pr, $28.95 

IBM MICROCOMPUTERS: A PlO- 
giammei's Handbook. ByJ. Sen- 
chez and M.P. Canton. 

545/944 Pub. Pr., $44.95 

ONLINE COMMUNICATIONS 
SOFTWARE. By R. Ashley, J. Fer¬ 
nandez, and R Ashley. 

024/634 Pub. Pr, $27.95 


-Clip & Mail- 

BYTE BOOK CLUB® 

P.O. Box 582 

Hightstown, HJ 08520-9959 

Please enroll me as a member and send me the three choices! 
have listed below. Bill me only $3,00, plus local tax, postage and 
handling. I agree to purchase a minimum of two additional books 
during my first year as outlined under the Club plan described in 
this ad. Membership in the club is cancellable by me any lime 
after ttie two book purchase r^uirement has been fulfilled. A 
shipping and handling charge is added to all shipments. 

Indicate In the boxes the code numbers of the books you want. 


I Signature_ | 

Name_ [ 

j Address / Apt. #_ j 

! City/State/Zip_ | 

I TTiis order sut^ecl to acceptance by McGraw-Hill. All prices subject to chaiiQe wilhoul [ 

I ootice. Olter good only to new members. Foreign nrtomber ajocepiance subject to | 

I special condittons. \ 

BYCA-034 I 

I--1 


Here’s how BYTE Book Club® 

■ Impodoal infonnatlon ... we make It easy to geti Today profession afs 
who porfocm best are those who are best informed For reliable, hands-on 
information, turn to the Byte Book Club. Every 3 or 4 weeks (12-15 times a 
year), members receive the Club Bulletin offerinQ more than 30 books - the 
best, newest, most important books fram a// publishers. 

• Dependable service . .. we're here to belp! Whether you want infonna- 
tion about a book or have a question atxiui your membership, just call us fo//- 
free or drop us a fine. To get only the books ^u want, make your choice on the 
Reply Card and return it by the date specified. If you want the Main Selection, 
do nothtrvg - it will be sent to you automatically. (A small shipping and handling 
charge is added to each shipment,) 

• Club corkvenlence... we do the workt Mxj get a wide choice of books that 


works to serve you: 

simply cannot be matched by any bookstore. And all your books are conve¬ 
niently delivered right to your door. You also get 10 full days to decide whether 
you want the Main Selection. (It the Club Bulletin ever comes late and you 
receive a Main Selection you don't want, return it for credit at our expense.} 

• Substantial savings . . . and a bonus program toot 'Vbu enjoy substan¬ 
tial discounts-up to 40%t-on every book you buy. Plus, you're automatically 
eligible for our Sonus Book Plan which allows yoiisavtngs up to 70% on a wide 
selectbn of books. 

• Easy membership leims . . . it's warthwbile to belongl Your only 
obligation is to purchase 2 more books - at handsome discounts - during the 
next 12 months, after whleh you enjoy the benefits of membership with no 
further obligation, >bu or the Club may cancel member^lp anytime tnereafter. 


mi out the card and mail today! 11 the cord Is missing, write to; 

BYTE Book Club, P.O. Box 582, Hlghtstown, New Jeisey 08520-9959 





























FEATURE 



The 

Multilingual 

Edge 

Machine translation of human languages makes sense if you deal with 
large volumes of documents written in other languages 

PETER M. BENTON 


I n the past few years, the world has shrunk into a village, and age-old barriers 
to communication have fallen. The Iron Curtain has been dismantled, Ger¬ 
many unified, the channel connecting England and France built, and the 
European Economic Community born. 

Glasnost, or openness, the watchword of the new Soviet order, is founded on 
improved communication—person to person, person to institution, business to 
business. With rapidly accelerating globalization, the economic necessity for 
people to do business in dozens of languages has spurred the demand for fast, 
accurate, and easy-to-use translation systems. 

To conduct business globally, all types of documents must travel across the 
boundaries of countries. Many of these are good candidates for machine trans¬ 
lation. 

Language translation, natural or automated, meets two complementary needs: 
telling others what you have to offer (information dissemination) and keeping 
track of the outside world (information acquisition). Although for the foreseeable 
future people will still play an essential role in translation, machine translation 
has the potential to improve productivity and consistency dramatically. 

A sampling of some business-oriented information dissemination includes 
sales and advertising literature, product operations instructions and service pro¬ 
cedure data, and technical and academic literature. Many dissemination applica¬ 
tions also have an information acquisition side—for example, daily correspon¬ 
dence; economic, commercial, and military news; and business and personal 
conversation. 

Information dissemination and acquisition require different capabilities from a 
translation system. Dissemination, which is the more common application, re¬ 
quires smooth interaction with a publishing system. Acquisition, such as tracking 
technical advances and news, requires the ability to communicate with a variety 
of input devices. Because computers and other appliances have become more and 
more our partners, it has become vital that they communicate with us in our own 
natural languages. 

Most of the commercial-grade automated translation systems started out on 
mainframes. But they are now, or soon will be, available or accessible from 
workstations such as the Sun SPARC workstation and server, as well as from 
many 386 and 486 platforms (see the photo). Workstation availability makes it 
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The Intergraph machine-language Translator system 
provides a GUI, although the underlying technology is based 
on an earlier command-oriented system. 


duces overall document translation time because raw transla¬ 
tion is faster. Terminology in the target copy is more consistent 
because the machine refers to the database rather than to 
human experience. And composition costs in the target lan¬ 
guage decrease substantially when markup coding is used 
(more on that later). 

Despite advances in the state of the art, no black box exists 
that reliably translates typical human language in a completely 
unattended manner. For that matter, it is rare to have a docu¬ 
ment professionally translated by only one person. Generally, 
in information dissemination, a translator does the bulk of the 
work, and a post-editor checks and polishes the text of the fin¬ 
ished document. 

In information acquisition, translators often use a two-tiered 
approach. An initial rough translation of a page or two is pre¬ 
pared and reviewed by a subject matter expert. If the text ap¬ 
pears useful, the document is then translated and post-edited. 

Whether performed by a person or a machine, though, trans¬ 
lation undergoes a five-stage process: input, analysis, transfer, 
synthesis, and output. Depending on the kind of translation 
performed, automation improves the process in several areas. 


easy to tie the dissemination and acquisition aspects of transla¬ 
tion into publishing and input devices. 

The Translation Process 

A basic translation system consists of a workstation, translation 
software, and a substantial electronic bilingual dictionary. The 
software may be written in a variety of computer languages— 

C, Lisp, FORTRAN, or 


EVTE 


ACTION SUMMARY 


MACHINE 

TRANSLATION 

The world is growing smaller 
every day. Accurate commu¬ 
nication between countries, 
people, and businesses is be¬ 
coming more and more im¬ 
portant. Manual machine 
translation has become too 
slow and cumbersome, and 
computers have taken over 
this essential but difficult 
task. Here are some of the 
challenges inherent In auto¬ 
mated translation, and ways 
that today's sophisticated 
hardware and software are 
dealing with, and resolving, 
the many problems. 


PL/I—depending on the 
system’s history. The 
dictionary contains tens 
of thousands of words 
coded to show what parts 
of speech they represent 
and the semantic catego¬ 
ries they occupy. 

The translation sys¬ 
tems used in information 
dissemination are inte¬ 
grated with or can ex¬ 
change files with pub¬ 
lishing systems such as 
those from Interleaf. The 
translation systems that 
are used for information 
acquisition are integrated 
with optical character 
recognition (OCR) scan¬ 
ners and other input de¬ 
vices. 

Not every type of text 
is a suitable candidate for 
automated translation. 
Poor candidates include 
tuigid technical and aca¬ 
demic writing, tran¬ 
scripts of spoken conver¬ 
sation, advertisements, 
and creative literature. 
However, for the right 
types of texts, users typi¬ 
cally experience several 
benefits. Automation re- 


Uno: Input 

Input involves getting the raw copy into the appropriate form 
for processing. In natural translation, human translators read 
the copy and translate it sentence by sentence, and simulta¬ 
neous interpreters listen to the spoken word and translate it 
thought by thought. Today, for machine translation, computers 
must be spoon-fed the copy in a digital form as ASCII text (al¬ 
though this limitation is giving way to technology such as OCR 
and voice recognition). 

Another facet of the input stage is the collection and organi¬ 
zation of the appropriate terminology. A translator of molecu¬ 
lar biology articles, for instance, likely will need to gather 
technical literature in the taiget language to see how others in 
the field spell and use specialized terms. New terminology and 
new meanings for existing terminology are growing far more 
rapidly than new editions of dictionaries are published. Conse¬ 
quently, expanding the terminology database is the most im¬ 
portant maintenance task a user of an automated language- 
translation system performs. 

To translate properly, the system must have terminology in 
both the source and the target languages. It also must have the 
rules for applying the terminology correctly in the analysis and 
the synthesis stages. 

With an automated language translation system, the user 
needs to add a new term or meaning (with associated rules) 
only once. By contrast, in human translation, that term has to 
be researched perhaps scores of times by individual translators 
working on different documents at different times. 

The input stage for automated translation can be easy or dif¬ 
ficult (i.e., expensive or inexpensive) depending on the form of 
the data to be translated. For accuracy, it’s best to start with 
word processing or ASCII files instead of paper. Transferring 
language from hard copy into electronic form is costly and 
error prone. 

In information dissemination applications, the translated 
copy often will be republished in the target language. Thus, 
carrying structural or typographic attributes from the source 
may be desirable so that markers for heads and subheads, table 
rows and columns, numbered lists, italics, underscores, and 
other emphasis marks can be reused in the target language. 

Commercial-grade translation systems have table-driven 
tools that recognize markup codes and record their positions in 
the linear text so that they can be regenerated after transfer. 

continued 
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PARSING AND INTERLINGUA REPRESENTATION 


a) 


Sentence 


Noun phrase 


Verb phrase 


Verb phrase 


Prepositional phrase 


HORSE 


Verb 


Preposition 


Noun phrase 


FLIES 


LIKE 


Article 


I 

A 


Noun phrase 


Noun 


BAT 


b) 



c) £ Sy ntactic read I ng i 

Document: 44215 
Sentence: 52 

Subject: (( FLY { syntax: headnoun, plural)(semantics: neuter, animate, blood-sucking insect)) 

(HORSE { syntax: noun, modifier)(semantics: inherit headnoun) 

{ flag: ill-tormed compound noun, should be one word)) 

) 

Verb: (( TO LIKE (syntax: verb, present)(semantics: preference)) 

) 

Object: ((BAT (syntax : headnoun, singular)(semantics: neuter, animate, mammal)) 

(A (syntax: indefinite article, singular)) 

) 


Possible syntactic readings (parentheses added to clarify) 

O (The HORSE (runs so swiftly, he) FLIES LIKE A BAT. 
@ HORSE FLIES (insects) LIKE (to feed on) A BAT. 

O HORSE (around, you) FLIES LIKE A BAT. 


Simple parsing (a) yields a single parse tree even if the sentence is ambiguous (i.e ., it can be parsed several ways). 

At this stage, the parsing is purely syntactic. Sophisticated parsing (b) yields a parse forest composed of all parses that the 
grammar allows. Syntactically, the sentence in this ejcample can be interpreted several Semantic analysis of 
the parse forest will yield a most likely interpretation (syntactic reading #2), wluch becomes the interlingua representation. 
An interlingua representation (c) detmls the syntax of a sentence and includes enough semantics to increase the likelihood 
of creating an accurate synthesis. Elements of the representation are actually coded as numbers that are indexes to 
multilingual dictionary entries and phrase struaure templates. 


MARCH 1991 •BYTE 127 
























































































Circia 115 on Inquiry Card (RESELLERS: 116). 


Fast, 

aggressive, 
cheap, 
tireless, 
impartial, 
intelligent, 
decisive & 
tenacious! 


EXPERT FOR HIRE 
$495 

KnowledgeSEEKER' - a brainy and tireless information 
analyst, will help you make sense of your mountains of Lotus^, 
dBase"" or ASCII data. Use its statistical know-how to find 
significant facts, figures and trends that will help you make 
better decisions - faster than ever before! Buying this $495 
PC software package will be the last decision youTl ever have 
to make on your own. 

Kn.owled.ae 

SEEKER 


CALL l-a00-387-733S 
NOW... For a FREE 
DEMO DISK . 


Dolabose EtociEion Ancilyst 
Iram FiistMotk Technologios Ltd. 
o 1990 RfsiMefk TBchnolOEpUd Ltd 
Olh#r Irddsiitiarha Bcknuwledg^d 


i 


Mainframe graphics 



♦ TM 

mmm 


DEC®VT220 
DEC VT100 
DEC VT52 
Tektronix* 4010 
Tektronix 4014 
Tektronix 4105 

Properiy emuiated 


VTEK-HP 

Terminal Emulator I 


Exported to PC appiications 



GEM® 

PiC 

HP-GL & HP-Gi-/2 
Color PostScript® 
TiFF 


Scientific Endeavors 

508 N. Kentucky St, Kingston, TN 37763 
(615) 376-4146 FAX: (615) 376-1571 


THE MULTILINGUAL EDGE 


Special rules are needed to handle phrases, because the word 
order may change or the phrase may be broken up entirely in the 
translation process (see below). 

Deux: Analysis 

Analysis consists of parsing (simple or sophisticated) and, in 
some systems, semantic disambiguation to clarify the syntax of 
a sentence. The disambiguation process decides what is meant 
when multiple interpretations are possible. Automated transla¬ 
tion systems record only enough of the semantics to reduce the 
chances of getting a wrong parse. 

Simple parsing yields a grammatical representation of a sen¬ 
tence (see figure la). On a treelike diagram showing the gram¬ 
matical relationships, every word is positioned according to its 
part of speech and its relationship to other words in the sen¬ 
tence. 

Sophisticated parsing yields all possible representations of 
the sentence’s syntax (see figure lb). Beyond that, a more elab¬ 
orate parse can identify the role of subjects and objects in the 
sentence, and describe their actions and attributes. The result 
of parsing and disambiguation, the coded “interlingua repre¬ 
sentation,’* is a series of complex recordset y pica lly one record 
per original input sentence (see figure Ic). 

You can think of the interiingua as the essence of the sen¬ 
tence in a logical structure. Attributes of the interiingua are 
stored in a standardized form. Research has been under way for 
many years now on the development of systems that possess nat¬ 
ural language understanding. Such systems can identify the 
role of subjects and objects in the sentence and describe their 
actions and attributes. If these research efforts are successful, 
natural language understanding capabilities will be added to 
translation systems. 

A system intended to work with many languages must have a 
rich interiingua representation so that it can record all the class¬ 
es of distinctions used in any of the languages. A great deal of 
variation exists in the data structures that different translation 
systems use. Each data structure reflects the linguistic exper¬ 
tise of the system’s architect, as well as the intended use of the 
system. For instance, the Distributed Language Translation 
system being developed in the Netherlands (see the text box 
"Translation Technology Alternatives” at right) uses Esperan¬ 
to as its interiingua. The Esperanto language was invented in 
the late 1800s for scientific discourse. 

Drei: Transfer 

During the transfer process, systematic changes are made to the 
interiingua representation so that it can be used to generate 
copy. In essence, the transfer process moves markers for all 
linguistic characteristics to the new positions needed for the 
next stage, synthesis. 

In human beings, the transfer process is automatic and hid¬ 
den from view. But in computers, the interiingua representa¬ 
tion is highly formalized and does not resemble linear copy* 
The system needs one transfer algorithm for every target lan¬ 
guage. Transfer algorithms are tightly integrated with the in¬ 
teriingua and play an important role in handling complex sen¬ 
tences accurately* 

The system performs many operations during the transfer 
process, among them the conversion of the treelike representa¬ 
tion into a linear series of tokens (e.g., verbs, nouns, pronouns, 
and adjectives). The token sequence reflects the appropriate or¬ 
dering of sentence parts (e.g*, subject, verb, and object) in the 
target language; for example, verbs appear in different charac¬ 
teristic positions depending on the language. 

Selection of the appropriate substructures for clauses and 
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Translation Technology Alternatives 


T ranslation of human language has been a goal of com¬ 
puter science from the very beginning of the field. In 
1966, the infamous ALPAC (Automated Language Pro¬ 
cessing Advisory Committee) report, prepared by the 
National Academy of Sciences, concluded that automated trans¬ 
lation was unattainable in the near future. The report recom¬ 
mended that government funding be redirected to basic cogni¬ 
tive science research, a suggestion that squelched U.S. research 
in automated translation for more than a decade. During that 
time, however, research continued in Europe and Japan. 

In 1989, a 10-year study, supported by the Japanese Ministry 
of International Trade and Industry (MITI), found that virtual¬ 
ly all of the circumstances underlying the ALPAC conclusions 
had reversed. This study concluded that machine translation is 
both practical and necessary for specific information search 
needs (information acquisition) and cost-effective production 
of certain classes of documents (information dissemination). 

Early translation systems performed a word-for-word re¬ 
placement of target language for source language. Such systems 
ignored the fact that sentence structure varies widely and that 
words play more than one role (e.g., noun or verb) and have 
more than one meaning. The lowest-cost translation systems 
available today on personal computers still suffer from these 
limitations. If you decide to play around with one, make sure 
there is a money-back guarantee. 

To keep track of Russian technology during the Cold War, 
the U.S. Air Force funded development of a translation system 
by IBM called the Mark 11, which performed word-for-word 
replacement. In 1970, the Mark II was replaced by a program 
called Systran, which had become operational in 1964. Sys¬ 
tran, now owned by Systran Translation Systems, consists of 
low-level primitives to manipulate human language. Instead of 
performing word-for-word replacement, the Systran system 
translates through analysis of the sentence’s syntax. 

Systran is considering porting its translation program to 
workstations, but currently you can access it (for a price) via 
modem. Since 1981, Systran has been developing Japanese-to- 
English and English-to-Japanese modules. The company offers 
more than 20 language pairs. 

The Pan American Health Organization (PAHO) has devel¬ 
oped two translation systems, Spanam and Engspan. Today, 
these systems are used on a production basis, and they collec¬ 
tively have translated millions of words. PAHO has organized a 
consortium of public-sector supporters to fund porting of the 
PAHO system to workstations and to develop additional lan¬ 
guage pairs. 

Logos was originally developed to translate U.S. Air Force 
equipment manuals into Vietnamese. Today, Logos runs on 
various classes of computers, including several IBM models 
and Wang departmental computers, and offers close to a dozen 
language pairs. Logos uses an internal representation that in¬ 
cludes both syntax and semantics in the same data structure. 
Written in FORTRAN, Logos can be ported to workstations. 

Originally developed on DEC VAXes, the Smart line of 
translation systems now is offered for Sun SPARC workstations 


and SCO Xenix on 386 and 486 workstations. Smart smoothly 
interfaces with a number of publishing systems, including In¬ 
terleaf, FrameMaker, PageMaker, Microsoft Word, and Word¬ 
Perfect. 

In the early 1960s, the University of Texas started develop¬ 
ment of Metal, a linguistically sophisticated system for Ger- 
man-to-English translation. The result was a huge FORTRAN 
program that was tremendously resource intensive. In the late 
1970s, Metal was rewritten in Lisp, and, in 1980, Siemens ac¬ 
quired the software. In 1989, Siemens introduced Metal as part 
of an integrated multilingual publishing system that was com¬ 
posed of a Unix workstation and a specialized Lisp-based 
translation server. Metal preserves markup codes and provides 
an expert system to help the user update its multilingual dictio¬ 
nary. 

Tovna Machines was incorporated in Israel in 1985 to com¬ 
mercialize technology emerging from a research project begun 
in 1977. Tovna is commercially available for about half a dozen 
language pairs. Developed on Sun workstations, Tovna is writ¬ 
ten in C. The Tovna architecture uses a variety of AI methods 
to both translate and learn new rules by examining how the 
post-editor polishes the translation. Reportedly, this software 
has the capacity to create general rules from specific examples, 
and it gives an expert user the ability to refine the rules over 
time. 

Alpnet offers its Automated Language Processing System 
software for use on personal computers. Users of ALPS have 
massive translation contracts with Alpnet and need in-house 
automation for some portion of the translation task. Alpnet’s 
system provides machine-assisted translation. It works interac¬ 
tively with the translator to provide automated dictionary look¬ 
up and sentence-by-sentence translation. 

Executive Communication Systems offers a series of toolkits 
for processing language, at costs ranging from $50,000 to 
$150,000. Reportedly, users can develop their own customized 
translation systems and create the necessary lexicons. At the 
other end of the price range is GTS, by Global ink, possibly the 
lowest-priced sentence-level translation system available. 

BSO Language Translation in the Netherlands has been 
working since 1982 on prototypes of a Distributed Language 
Translation system. The company expects commercial versions 
to be available in 1993. It has ambitious objectives—to be able 
to translate general business correspondence and technical lit¬ 
erature. BSO expects to achieve this goal by equipping DLT 
with an immense knowledge base and the ability to query the 
user about the copy. In essence, the system will ask the user to 
pre-edit copy when it contains ambiguities. Developed on Sun- 
3 workstations, DLT’s software modules are written in C and 
Quintus Prolog. 

In Japan, Fujitsu offers one commercially available transla¬ 
tion system, called Atlas G, which uses a syntactic approach. 
The firm is seeking partners for a second system (still in a mul¬ 
tiyear development stage) called the Atlas II. This system will 
incorporate a massive knowledge base of commonsense in¬ 
formation. 
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phrases also occurs during the transfer process. Acceptable 
clause and phrase structures differ markedly; for example, 
Spanish compound-noun clauses tend to include many linking 
words, while German noun clauses simply string nouns to¬ 
gether. 

Associating linguistic markers for tense, number, aspect, 
gender, and so forth with the tokens is another transfer opera¬ 
tion. For example, languages that use gender and plurality 
(e.g., French) reflect these characteristics in nouns, pronouns, 
prepositions, and verbs. The French word for the can be le, la, 
or les depending on the gender and number of the related noun. 

Four: Synthesis 

In the synthesis stage of machine translation, the ordered se¬ 
quence of linguistic tokens is converted into language. The re¬ 
sult of synthesis is sentences (perhaps with typographic mark¬ 
up) in the target language. 

Once again, in humans, the synthesis process is automatic 
and hidden from view. In computers, however, much of synthe¬ 
sis is simple lookup and replacement, while other parts of the 
process are more elaborate. 

Synthesis of prepositions (e.g., at, in, on, and by) and pro¬ 
nouns (e.g., this, that, who, what, I, and you) is straight¬ 
forward. Strings of tokens can be immediately replaced by 
words. Synthesis of nouns and verbs, though, often requires in¬ 
telligent selection among a range of candidates, and the choice 
depends on the appropriate jargon for that translation subject 
area. 

Many problems can arise during synthesis. Synthesis is espe¬ 
cially difficult in fields such as law, where underlying philoso¬ 
phies may vary substantially from country to country. But 
problems can also occur in other fields. For example, in an 
automatic translation of a medical text from English to Spanish, 
the English word nostril was translated into a Spanish word 
equivalent to the English word vent instead of the phrase orifi- 
cios de la nariz. Since the lexical database did not contain orifi- 
cios de la nariz, it used a “next best” term, which was suitable 
for inanimate objects only. 

Cinque: Output 

Human-performed translation yields written documents (often 
produced using desktop publishing) or a spoken utterance. In 
automated translation, however, the user typically has several 
choices of output, depending on the application for the transla¬ 
tion. Some systems provide an editing environment, and others 
produce files for subsequent editing in a word processor. 

Usually, automated translation output is formatted as side- 
by-side reports, single language reports, or word processing 
files. The user also has the option of seeing error flags. 

A side-by-side report or word processing file would show the 
source copy on one side and the target copy on the other. If pres¬ 
ent, error flags would be shown on the line where the error was 
detected. With help from the side-by-side report, the user can 
check and adjust the translation. Error codes draw the eye to 
areas needing attention. In production translation operations, 
the principal users of the side-by-side report or word processing 
file are post-editors, who polish the translation into final form. 
Secondary users are terminology experts, who examine what 
the post-editors have done and adjust the terminology database 
accordingly. 

Special Features 

With some automated translation systems, users can choose 
special features that are useful in particular applications. 
These features include re{>etitions processing, microglossaries, 
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TRANSIATION SYSTEMS, DEVELOPERS, AND VENDORS 


Prices an thefoilawing ^sterns wiU 
vary according to application, 
the languages translated, and features 
included. For detailed information on 
prices, please contact the company. 

Automated Language Processing 
System (ALPS) 

Alpnct Corp. 

4444 South 7(X) East, Suite 204 
Salt Lake City, UT 84107 
(801)265-3300 
fax: (801)265-3310 

Ctrdo 1000 on Inquiry Card. 

Distributed Language Translation 
(DLT) 

BSO Language Translation 
P.O. Box 8348 
NL3503 RH 

Utrecht, The Netherlands 

31-309-119-11 

fax: 31-309-440-48 

Cirdo 1001 on Inquiry Card* 

ECS MT Toolkit 

Executive Communications Systems, 
Inc* 

455 North University, Suite 202 
Provo, UT 84601 
(801)377-1167 
fax: (801) 374-6292 

Cirde 1002 on Inquiry Card. 


GTS 

Globalink, Inc. 

9302 Lee Hwy., Fourth Floor 

Fairfax, VA 22031 

(800) 255-5660 

(703) 273-5600 

fax: (703) 273-3866 

Cirtio 1003 an Inquiry Curd. 

Logos 

Logos Corp* 

111 Howard Blvd*, Suite 214 
Mt. Arlington, NJ 07856 
(201)398-8710 
fax: (201) 398-6102 
Cirdo 1004 on Inquiry Card* 

Metal (available in Europe) 

Siemens AG, ZI2, Attn* Dr. Hartmut 
Runge 

Wittelsbacherplatz 2 
8000 Munich 2, Germany 
49-89-234-3690 
fax: 49-89-234-2844 

Circle 1005 on Inquiry Cord. 

Smart Translator 
Smart Communications, Inc. 

P.O. Box 963, FDR Station 
New York, NY 10150 
(212)486-1894 
fax: (212) 826-9775 
Circle 1006 on Inquiry Card. 


Spanam, Engspan 

Pan American Health Organization 

525 23rd St. NW 

Washington, DC 20037 

{202) 861-3200, ext. 4338 

fax: (202) 223-5971 

Circle 1007 an Inquiry Card. 

Systran 

Systran Translation Systems, Inc. 

P.O. Box 907 

La Jolla, CA 92037 

(619) 459-6700 

fax: (619) 459-8487 

Cirde 1008 on Inquiry Cord, 

Tovna Machine Translation 
System (MTS) 

Tovna Machines, Ltd., Israel 
(developer) 

Translation Technologies 
International (Exclusive Distributor 
in North America and China) 

3007 Tilden St. NW, Suite 3L 
Washington, DC 20008 
(202) 244-8500 
fax: (202) 244-8165 

Cirde 1009 on Inquiry Cord. 

Translator 
Intergraph Corp. 

1 Madison Industrial Park 
Huntsville, AL 35894 
(800) 826-3515 
fax: (205) 730-2461 
Cirde 1010 on Inquiry Cord* 


and stylistic personalization. 

Repetitions processing saves time in translation of product 
documentation. Documentation for equipment, systems, and 
software usually changes in only minor ways when new ver¬ 
sions of the product come out. Repetitions processing works by 
keeping a database of all sentences processed by the system and 
only retranslating new and changed sentences. 

Most commercial-grade translation systems have a micro¬ 
glossary feature. The user specifies the subject area the source 
text comes from, and the microglossary contains equivalent 
terms that apply to that field. This capability makes it possible 
to translate text without large knowledge bases. 

The next step beyond a microglossary is stylistic personal¬ 
ization. With this feature, the system watches what the post¬ 
editor does and infers rules for use in future translations. Sty¬ 
listic personalization is useful when large volumes of material 
are being translated for a specific purpose, such as operations 
instructions or loan contracts. 

Pursuing Machine Translation 

You should consider implementing machine translation in your 
company if any of the following applies: your business plan is 
going global and your products require lots of documentation, 
the documentation needs to be translated more rapidly and con¬ 


sistently, or you need to track new developments in other coun¬ 
tries to stay competitive. 

Fortunately, because of the increasing availability of transla¬ 
tion systems on personal computers and workstations, you can 
run a test project and monitor results in a controlled environ¬ 
ment. Thus, on a small scale, you can assess whether machine 
translation can help you meet these needs. 

More than with other applications, though, you need to thor¬ 
oughly test the systems. To test a system you would use the fol¬ 
lowing procedure: (1) Run through the systems the kinds of ma¬ 
terials to be translated; (2) give the translations to experienced 
post-editors; and (3) analyze the overall final results to see if 
the system meets your particular needs. 

Adopting machine translation requires a great deal of learn¬ 
ing and dedication. Work flow, job descriptions, and habits 
must change. The fact that raw translation is now performed by 
a machine, rather than people, transforms the fundamental na¬ 
ture of the process. ■ 


Peter M. Benton, formerly McGraw-HHVs chief scientist, evalu¬ 
ated and applied advanced technologies^ including automated 
translation and other natural language processing systems. He 
now consults on the assessment and introduction of new technol¬ 
ogies. He can be reached on BIX as **bentom " 
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It weighs under four pounds. 

It fits into an ordinary briefcase. 
But if your living depends upon 
making presentations, the LiteShowII™ 
is no lightweight. 

LiteShow II is a radical, new technological 
breakthrough from In Focus, the industry’s leading 
innovator in LCD projection panels and presentation 
technologies. 

LiteShow II makes dynamic, brilliant color 
computer-generated presentations—without the 
expense or baggage of a computer. Or the hassle and 
expense of overhead transparencies or color slides. 

Create your presentation on any IBM/compat¬ 
ible, PS/2 or Macintosh computer. Then capture your 
presentation on a standard 1.44 MB, 3.5" floppy disk. 
Save as many as 50 images per disk. You can even 
mix and match images created in DOS, OS/2, 
Windows and Macintosh applications. 

Using LiteShow IPs 
built-in software, organize 
your images in any order you 
like. Just like a slide carousel. 
But unlike a slide carousel, 
LiteShow II gives you a host of special effects. 




In fact, LiteShow II 
makes slideshows 
look amateurish by 
comparison. 

You can display 
256 brilliant colors at 
640 X 480 resolution. 

Animate your 
images with w'ipes, 
dissolves, timing effects, 
windowshades that reveal bullet 
points one by one, and more. 

In addition to dramatically increasing the 
impact of your presentation, LiteShow II dramatically 
reduces presentation costs. 

An image displayed on LiteShow II costs 
about 6 cents compared to $1.00 for an overhead 
transparency or $15 for a color slide.* And LiteShow 
II itself costs less than a VGA laptop. 

LiteShow II works with any multi-sync 
monitor or video/data projector. But for the most 
dramatic presentation team, couple LiteShow II with 

an In Focus PC Viewer® 
LCD projection panel. Its 
640 X 480 resolution sup¬ 
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When you consider 
^ presentation impact. Image quality, 
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LiteShow II is the most persuasive and cost-effective 
way to make your point. 

And there’s nothing lightweight about that. 


IN FOCUS SYSTEMS^INC: 




*Pn'jrei Wjsjf vfffj fhy'/f Ktfverg^ua/ iAr fcfmtmy e/ ff- 

Systems* Inc. 7770 SW Mohawk Street, Tualatin, Oregm m02.1-S()042r-72,V. In Oregon, m-692-4%H f m3-02-44rh, 

LfteS/uiit it ix P€ tTitihmaris of tn Focus Systatn /jiz. AUQtAer^r£Idta^^rki<itreg}Sleit^iifmitm^tt‘ksartfAtprDf>sr^f^tM^T^tsp^(^ixn[ ^iUr^. 


















Welcome 

Edition. 



The most popular PC data analysis package Is now even better. 

Now when you choose SPSS/PC+™ 4.0, not only do you get the best-selling statistical data analysis 
software, you get a choice. A choice of the options you need. A choice of the options you want. 
Powerful options for data entry, advanced statistics, forecasting, mapping, graphics and more, 
Options to help you turn data into infomiation. The newest edition of SPSS/PC+ 
has the flexibility to meet your specific data analysis needs.„and your budget. 


SPSS/PC+ 4.0 is., 


Than The R^t. 


SPSS/PC+ 4.0 is a fully integrated, 
sophistiated group of software prod¬ 
ucts designed to handle all your data 
analysis needs. 

SPSS/PC+ allows you to organize, 
analyze, forecast and display diata 
in coundess ways, making it easier 
to identify patterns and trends that 
might otherwise go unnoticed. With 
SPSS/PC+, you gain added insight 
into the relationships and meaning 
of your data. And with its graphics 
and mapping options, SPSS/PC+ 
provides for a convincing presenta¬ 
tion of your conclusions. 


Along with a choice of options, the 
new SPSS/PC+ 4.0 offers you some¬ 
thing more. Like SURVIVAL for life 
table analysis, PROBIT for expected 
dosage modeling, and XllARIMA 
for smoothed, seasonally adjusted 
forecasting. And improvements to 
procedures like REGRESSION and 
CROSSTABS. Plus, we’ve updated our 
NoveO® and 3Com® network support 
and added Banyan VINES,™ SPSS/PC+ 
4.0 also supports the latest versions 
of dBASE,® j^cer and Lotus,® and by 
adding Graph-in-the-Box Executive™ 
and Mapinfo™ to our support for 
Han'ard® Graphics and Graph-in-the- 
Box,® we’ve created more presentation 
options than ever before. 
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FEATURE 


MODULA'S CHILDREN, PART II 

Oberon 

A distillation of the best features from Pascal and Modula<2, 
Oberon is smaller, less complex, and more user-extensible 

DICK FOUNTAIN 



Oberon’s Aims 

Wirth developed Oberon out of Modula-2 as a 
system programming language to Implement the 
software for the Ceres workstation network. His 
intention with Ceres was to create a simple, reli¬ 
able, and inexpensive workstation, and achiev¬ 
ing this meant determining just what was essen¬ 


A s the triumphal march of C proceeds and language 
“inertia” becomes heavier by the month, the pros¬ 
pects for introducing a new general-purpose pro¬ 
gramming language must seem pretty slim. How¬ 
ever, one candidate deserves to be taken very seriously: 
Oberon, Niklaus Wirth’s successor to Modula-2. 

Professor Wirth, of the Eidgenossische Technische 
Hochschule (ETH) in Zurich, Switzerland, is creator of Pas¬ 
cal and Modula-2 and must therefore be considered one of 
the most influential language designers in the short history 
of the art, Oberon is also noteworthy because, at a time 
when most software systems seem to be bloating inexorably 
into middle-aged spread, it is actually much smaller and 
simpler than its predecessor. 

The Oberon language was born in 1988 as 
Voyager was flying past Uranus’s moon of the 
same name. The superb precision of Vbyager^s 
navigation inspired WirUi to make this linguis¬ 
tic tribute. 

Strictly speaking, Oberon is more than a lan¬ 
guage. It’s a complete operating system and en¬ 
vironment for a networked 32-bit workstation 
called Ceres, just as Moduia-2 was the operat¬ 
ing environment for the Lilith workstation, Ce¬ 
res was entirely designed at ETH and is used ex¬ 
tensively by the students in Wirth’s department. 

However, in the next few years, you probably 
will see implementations of the Oberon lan¬ 
guage under other operating systems, such as 
MS DOS. 


tial and what was expendable in the hardware realm. This 
simplifying philosophy soon spilled over into the software 
as well. 

Wirth believes strongly that an operating system should 
be designed as separately compiled modules with well- 
defined interfaces, and that writing applications is equiva¬ 
lent to extending the operating system by adding new mod¬ 
ules. Because Modula-2 has excellent support for such 
modularity, it was the first choice for the Ceres project. 
However, Wirth decided that Modula-2 doesn’t have suffi¬ 
ciently powerful facilities for user extension. In particular, 
it doesn’t allow you to define new data types as extensions of 
older types. Oberon was born from the decision to add type 
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OBERON 


extensions to Modula. (I’ll explain how type extensions work 
later on.) 

Another firm requirement of the Ceres project was that the 
operating system should have a dynamic central memory allo¬ 
cation scheme, complete with garbage collection. It would have 
been possible to add a garbage collector to Modula-2, and in¬ 
deed this has been done in the Modula-3 language developed by 
DEC and Olivetti (see “Modula-3” in the November 1990 
BYTE). 

However, Wirth thought that the variant record feature, 
which Modula-2 inherited from Pascal, would have been an ob¬ 
stacle to secure and efficient garbage collection. Both Pascal 
and Modula-2 permit the insecure practice of modifying the tag 
of a variant record independently of the variant field values (or 
omitting the tag field altogether). Since almost all implementa¬ 
tions actually overlay the different variants of a record on the 
same area of memory, programmers can defeat the strict typing 
mechanism in this way, making it impossible for the language 
to efficiently discover the actual size of a variant record at run 
time. An automatic garbage collector must be able to unambig¬ 
uously decide the size of objects that it wishes to discard. 

Fortunately, Oberon’s type-extension mechanism makes 
variant records completely redundant, as it can achieve the 
same flexibility in a type-safe way. So variant records were 
dropped. 

Once the pruning knife was unsheathed, other features of 
Modula-2 started to look vulnerable and were dropped, be¬ 
cause they were either redundant or not worth the complication 
they introduced into compilers. As a result, an Oberon com¬ 
piler can be much smaller than a Modula-2 compiler; the Ober¬ 
on implementation of July 1988 involved just 130K bytes of 
source code, yielding 39K bytes of compiled code and taking 41 
seconds to compile itself. 


Type Extension 

Type extension is the facility to construct a new record type on 
the basis of an existing type. For example, say you have defined 

a type Circle in the fol- 
lowing way: 

TYPE Circle = 


An Oberon Flyby 

Oberon is the latest language 
creation from Niklaus Wirth, 
the father of Pascal and Mod¬ 
ula-2. While smaller and sim- 


RECORD 

x,y,radius: 

REAL 

END; 

An extension of the type 
Circle might be 


pier than its forebears, the 
new language allows you to 
define new data types as ex¬ 
tensions of older types. Now 
available in the public do¬ 
main, this new language 
could become an Important 
addition to the world of 
programming. 



FilledCirble = 
RECORD(Circle) 

fillcolor: 

INTEGER 

END; 

A record of the new type 
inherits the fields x, y, 
and radius from its 
“base type” Circle and 
then adds its own field 
called fillcolor. If you 
are a Turbo Pascal 5.5 or 
C-h-f- user, this mecha¬ 
nism should be familiar, 
because the syntax em¬ 


ployed is very like that used for defining object hierarchies in 
these languages. Indeed, you might think of type extension as 
being a “halfway house” to full object orientation, as it pro¬ 
vides extensibility for data types but not for procedures (i.e., 
methods). In Oberon, the mechanism for encapsulating proce¬ 
dures remains the module, just as in Modula-2, and modules 
are not extensible. 

To clear up some terminology: Type FilledCircle is called 
a direct extension of type Circle, and Circle is its direct base 
type. A new type called BorderedFilledCircle, which ex¬ 
tends FilledCircle, would also be an extension of Circle, 
but not now a direct extension, because FilledCircle inter¬ 
venes in the hierarchy. A type is also counted as an extension if 
it equals the base type, or, more formally, T' extends T if T' = 
T or T' is a direct extension of an extension of T. 

In Oberon, values of an extended type can be assigned to a 
variable of any of their base types. So you could assign records 
of type FilledCircle to a variable of type Circle; only the x, 
y, and radius values would be assigned. This is called a pro¬ 
jection of the extended type onto the space of the base type. If 
you were to define a type 2Point with fields x and y, and then 
extend it to type 3Point with fields x, y, and z, then you can see 
that projecting a 3Point to a 2Point means just what it means 
in ordinary speech: The three-dimensional point jc,y,z is pro¬ 
jected as if onto a two-dimensional screen x,y. 

Type extension in Oberon extends across module bound¬ 
aries, so you can import a type from another module and then 
define extensions to it in the current one. This is the backbone 
of Oberon programming technique. 

Extension applies also to pointer types, which in Oberon can 
only be pointers to record or array types. The type of a pointer 
to a FilledCircle is an extension of the type POINTER TO Cir¬ 
cle, and so can be assigned to variables of that type. 

This has important consequences when building complex dy¬ 
namic data structures such as lists and trees. You can write a 
module that defines an abstract list structure, a base node type, 
and the procedures to access it. Then client modules can import 
and extend the base node type as required and add new proce¬ 
dures to access nodes of the extended type. This is like object- 
oriented programming in, say, C-h-l-, except that you must ex¬ 
plicitly import the manipulating procedures rather than having 
them implicitly “inherited.” 

Here’s an example taken from Wirth’s 1988 paper “From 
Modula to Oberon.” It’s part of a module called M that defines a 
tree structure (which grows from a variable called root of type 
Node) and its search procedure: 

TYPE Node = POINTER TO Object; 

Object = RECORD 

key, X, y: INTEGER; 
left, right: Node 
END; 

PROCEDURE Element(k: INTEGER): Node; 

VAR p:Node; 

BEGIN 

p := root; 

WHILE (p § NIL) 8c (p.key § k) DO 
IF p.key < k 
THEN p := p.left 
ELSE p := p.right 
END 
END; 

RETURN p 
END Element 
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This module manipulates trees in the abstract. Now you can 
define a client module that extends the type Object into some 
more directly useful types: 

TYPE Rectangle = POINTER TO RectObject; 

RectObject = RECORD(Object) 

width, height; REAL 
END; 

Circle = POINTER TO CircleObJect; 

CircleObJect = RECORD(Object) 
radius; REAL 
END 

Because of Oberon’s type-compatibility rules, you can assign 
pointers of type Rectangle or Circle to variables of type Node 
and so build trees whose nodes point to objects of mixed types. 
However, there is still a problem; you cannot yet retrieve Rect- 


T 

X ype extension extends across 
module boundaries, so you 
can import a type from another 
module and then define 
extensions to it in the current 
one. This is the backbone of 
Oberon programming technique. 



Objects or CircleObJects from such nodes. All you can re¬ 
trieve are ObJ ects, which are mere projections with none of the 
interesting properties that you desire. What you need is some 
way to perform the reverse of projection and go back to the 
“wider” view. Oberon offers a type-safe way to do this, as Til 
explain. 

Guarding Types 

When manipulating structures containing mixed types—like 
the previously considered tree—you need to be able to discover 
the actual type a node has become bound to at run time to know 
what fields it has. If, for example, a Node points to a Rect¬ 
angle, you can retrieve its width, but if it points to a Circle, 
then you want its radius instead. However, the assignment-com¬ 
patibility rule of Oberon, stated above, lets you assign a Rect¬ 
angle to a Node (or a RectObject to an Object) but not vice 
versa. The answer to this problem lies in type tests and type 
guards. 

The type test “p IS Rectangle” is a Boolean expression that is 
true only if p currently contains a pointer of type Rectangle. 
In general, t IS T' is true if t (of type T) currently contains a 
value of type Tand T' is an extension of T. 

Reverse assignments of base types to extended types can be 
made by applying a type guard. The assignment t' := t(T'), 
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where t' is of type T' and t is of type T (a base type of T'), is 
legal and can succeed if t currently holds a value of type TThe 
(T') is called the type guard of t. If the value oft is not of type T' 
(nor an extension of it), then the guard fails and the program 
aborts; a failing guard is fatal, like an array-bound violation or 
a failing computer-aided software engineering selector. 

Type guards look syntactically rather like C typecasts, but 
they could hardly be more different in intention; where Oberon 
demands that this must be the right sort of thing, and stops if it 
is not, C says, “Bend the thing to make it fit.” The world may 
well end with a misplaced typecast. 

Guards can be applied to assignments of record fields as well 
as whole records. All this may be easier to follow with a more 
concrete example. If W is a REAL variable, then the assignment 

W ;= p(Rectangle).width; 

is legal and succeeds if p does indeed contain a Rectangle 
pointer. It would fail and abort the program if p contained a 
Circle. If you had defined an extension of Rectangle called 
FilledRectangle, the assignment would also succeed when p 
contained a FilledRectangle (which is quite safe, because a 
FilledRectangle also has a width). Since aborting a program 
is to be avoided at all costs, type tests are used to make sure this 
never occurs. So in the tree example above, you might write an 
access procedure that contains lines like the following: 

p ;= M.Element(K); 

IF p # NIL THEN 

IF p IS Rectangle 
THEN Area ;= p(Rectangle).width * 
p (Rectangle). he ight; 

ELSIF p IS Circle 

THEN Area ;= pi * p(Circle).radius ^ 
p(Circle).radius; 

ELSIF . 

To avoid having to write too many type guards, which is both 
verbose and inefficient for the compiler, Oberon employs the 
WITH statement (which loses the meaning it had in Modula-2) to 
assert that a variable has a particular type throughout a whole 
sequence of statements; this is called a regional type guard: 

WITH p; Rectangle DO 

Area ;= p.width * p.height; 

Perim ;= 2 * (p.width p.height); 


END; 

This should be enough of a taste of Oberon to show you that 
variant records are now completely redundant and that type ex¬ 
tensions with guards offer a safer but also more powerful 
alternative. 

Oberon also displaces the Modula-2 concept of opaque types 
used for information hiding with a more general concept. In a 
Modula opaque type, you export only the name of a type so that 
its representation remains hidden from the users of the type. In 
Oberon, you can hide part or all of a type by exporting only a 
partial definition or public projection. For example, a type 

Box = RECORD x,y,width,height; REAL END; 

might be exported as 

Box = RECORD x,y; REAL END; 
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Listing 1: Extracts from a module by Robert Griesemer and Michael Franz that adds new functions (auto-indentation and 

cursor-controlled indentation) to the Oberon editor Edit. 

MODULE EdT; 

ELSIF msg IS EdTMsg THEN 

WITH msg: EdTMsg DO 

IMPORT 

IF (F.text = msg.text) & (F.sel =0) THEN 

Display, Viewers, Texts, TextFranieSj HenuViewers, Oberon; 

TextFrames.SetSelection(F, msg,beg, msg.end); 
F.Tirae := msg.time 

CONST 

END 

HT - 9X; LF = OAX; CR = ODXj Left - OlCX; Right = OIDX; 

END 

Menu = "System.Close System*Copy Elystem.Grow Edit.Store"; 

ELSE Text Frames,Handle { F,ms g) 

END 

TYPE 

END 

EdTMsg = RECORD(Display, FrameMsg) (* a type extension *) 

END Handle; 

text: Texts,Text; 

begi end: LOMGINT; 

PROCEDURE Open; 

time: LONGIHT 

VAR S: Texts,Scanner; 

END; 

T: Texts.Text; 

VAR 

V: MenuViewers*Viewer; 

W: Texts,Writer; 

x,y: INTEGER; ' 

beg, end, time: LONGINT; 

Procedures BegOfLine, Select, Hove, Newline defined 

BEGIN 

here... * ) 

Texts.OpenScanner ( S, Oberon.Par.text, Oberon * Par,pos) ; 
Texts,Scan(E); 

PROCEDURE Handle(F: Display.Frame; VAR msg: 

IF (S.class = Texts,Char) & ( S*c = """) OR (S.llne # 

Display.FrameMsg) ; 

0) THEN 

BEGIN 

Oberoii.GetSelection(T, beg, end, time); 

WITH F: Text Frames. Frame DO 

IF time > 0 THEN Texts*OpenSqanner(S, T, beg); 

IF rasg IS Oberon* InputHsg THEN (* a type test 

Texts.Scan (S) 

WITH msg: Oberon,InputMsg DO (« a regional 

END 

type guard 

END 

IF msg.id - Oberon,consume THEN 

IF S*class = Texts.Name THEN 

IF msg.Gh Left THEN Move(F,-l) 

Oberon,AllocateUserViewer(Oberon.Mouse,X, x, y); 

ELSIF pBg,ch = Right THEN Move(F, X) 

V := MenuViewers,Kew(TextFrames.NewMenu[S*s, Menu), 

EISIF F.car > 0 THEN caret set 

TextFrames.NewText{TextFrames. 

IF msg.ch - LF THEN 

Text(S.s), 0), 

msg.ch = CR; 

TextFrames.menuH, x, y); 

Text Frames * Handle(F,msg) 

V.dsc.next.handle Handle assignment of a 

ELSIF msg.ch - CR THEN Newline(F) 

handler *) 

ELSE TextFrames.Handle(F,mag) 

END 

END 

END Open; 

END 

ELSE TextFrames.lHandle(F,msg) 

BEGIN Texts,OpenWriter(y) Initialization ») 

END 

END EdT. 

END 


SO that client programs can change the position, but not the di¬ 
mensions, of a Box. Of course, a client can still define exten¬ 
sions to Box. The type of a nonexported record field can be hid¬ 
den, loo, so you can completely hide a sensitive data structure 
while still letting components of an exported type refer to it. 

Apart from type extensions, tests, and guards, the only other 
additions Oberon makes to Modula-2 are multidimensional 
open arrays and type inclusion. The latter is a hierarchical re¬ 
laxation of the type-compatibility rules so that if type T in¬ 
cludes Tvalues of type T' are also values of type T and can be 
assigned to variables of type T. 

Oberon supports five numeric types such that LONGREAL 
includes REAL, which includes LONGINT, which includes INTE¬ 
GER, which includes SRORTINT, Hence, you can always assign 
an INTEGER to a REAL variable, or a SHORTINT to an INTE¬ 
GER, This scheme almost removes the need for type conversions 
and dispels some of the more irritating aspects of McMdula-2 
(e.g., the incompatibility of INTEGER, CARDINAL, and REAL 
types). 


Pruning Modula-2 

Now ril examine features of Modula-2 omitted from Oberon, 
and youTl understand why it was possible to exclude them. As 
youTl see, far more has been removed than has been added. 

Variant records and opaque types are dropped, since the lan¬ 
guage's type-extension scheme is safer, more elegant, and more 
powerful. 

Enumeration types—for example, Colors == (red,blue, 
green)—are not supported. They were originally introduced 
in Pascal to improve program clarity, but Wirth now believes 
that their indiscriminate use leads to an explosion of type decla¬ 
rations and to verbose programs. The values of an enumeration 
type have an uncomfortable, exceptional status; they are nei¬ 
ther proper identifiers nor string constants available at run 
time. This causes an inconsistency in the rules of Modula-2, 
since you can't export an enumeration type’s identifier without 
automatically exporting all its constant identifiers (as you can 
with other types). Enumeration types also posed problems in 
type-extending them across Oberon's module boundaries, 

comirmed 
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Subrange types—for example, XCoord = 0..639—have been 
dropped, too. They were originally introduced to allow a com¬ 
piler to generate guards for assignments and to economize on 
storage, but Wirth now thinks that their benefits are not worth 
the complexity they add to a compiler. Having lost these two 
types, it was natural to exclude user-defined set types and re¬ 
place them with a single type SET whose values are sets of the 
integers. 

Pointer types in Oberon are confined to record and array 
types. Array index types are no longer definable, and all index¬ 
es are integers. The lower bound of all arrays is fixed to 0, so 
you declare, for example, ARRAY 10 OF INTEGER. This simpli¬ 
fies bound checking, especially for dynamic arrays, and re¬ 
moves a rich source of programmer errors. 

The FOR loop has been dropped completely, and you must use 
either REPEAT or WHILE with an explicit counter variable. The 
WITH statement used for record fields in Modula-2 is used in 
Oberon for type guards. When accessing record fields, you 
must always fully qualify the field name with its record name. 
This principle of full qualification extends to imports, too; the 
Modula-2 construct FROM M IMPORT x has been abandoned, and 
you must specify M.x for every occurrence of x in your pro¬ 
gram. Modula-2 experience has shown that this is preferable 
when many modules are imported. 

The low-level features supported through the SYSTEM module 
in Modula-2 have been eliminated, along with the type-conver¬ 
sion functions, absolute addressing for variables, and the AD¬ 
DRESS and WORD types. Oberon implementations are free to pro¬ 
vide system-dependent modules, but these do not belong to the 
language definition, so such features are definitely implemen¬ 
tation-specific and nonportable. 

Concurrency, supported in Modula-2 through coroutines, 
has been removed. Wirth stresses that this is not a rejection of 
the need for concurrency in general programming; it reflects 
the fact that the Oberon-Ceres project was deliberately de¬ 
signed not to employ concurrency. 

The structure of programs has been rationalized in Oberon. 
Modula-2’s special main module, which has no definition part, 
has gone. It was an anomaly, because although it was actually a 
package of data and procedures, it had to act as a single execut¬ 
able procedure to the operating system. In Oberon, all modules 
are equal and can be compiled and executed. Under the Oberon 
operating environment, any parameterless procedure within 
any module can be executed as a “command” by typing its 
qualified name (e.g., MyModule.Start); this is how you invoke 
programs. If MS-DOS compilers for Oberon appear, this fea¬ 
ture will present a problem, as DOS has no mechanism for exe¬ 
cuting parts of an .EXE file in this fashion. 

The reserved words DEFINITION and IMPLEMENTATION have 
gone, and all modules begin in the same way with the word MOD¬ 
ULE. Every module has an interface or definition text that is just 
an excerpt from the text of the module, containing copies of just 
those constant, type, and variable declarations and procedure 
headings that are to be exported. Local modules are dropped, 
as Modula-2 programmers seldom used them and they compli¬ 
cated the scope rules unnecessarily. 

The total effect of these changes is to make Oberon’s rules 
for handling modules simpler and more orthogonal than those 
in Modula-2, as every module is a complete compilable unit. 

Oberon and Object Orientation 

Earlier on, I said that Oberon was a “halfway house” to object 
orientation. You may well be wondering why Niklaus Wirth did 
not go the whole way, to a fully object-oriented programming 
system. It is certainly not for any want of OOP experience, for 


as well as sanctioning the development of Modula-3, Wirth and 
his coworkers have experimented with object-oriented exten¬ 
sions to both Modula-2 and Oberon by making modules into 
first-class objects that can have methods and instances. 

However, Wirth remains unconvinced that encapsulated 
methods offer the best paradigm for programming large sys¬ 
tems. OOP insists that all access procedures must be defined in 
the same place as the data structures they work on, which 
Wirth considers to be an unwieldy dogma. When developing 
large systems, he believes it is important to be able to add new 
procedures in later modules without being forced to define a 
whole new subclass, especially if this would involve recompil¬ 
ing the original class definition and all its clients. (To be fair, 
virtual method systems used in C++ and Turbo Pascal 5.5 
make such recompilation unnecessary.) 

In Oberon, it is procedure types rather than the procedures 
themselves that are contained in data structures (or objects) in 
the program text, and binding occurs at run time by assigning a 
procedure called a handler to a procedure type field in a 
record. Type tests enable a handler to discriminate among the 
various extensions of a base type while still maintaining strict 
data typing. (Listing I shows an example of a handler called 
EdT.Handle, which gets assigned in the last line of EdT.Open.) 

Purely object-oriented languages like Smalltalk tend to be 
typeless. Variables can hold objects of any class (i.e., type), so 
the compiler cannot tell you if the wrong object has been put 
into a variable. The program may still do something sensible 
thanks to polymorphism, which ensures that different objects 
can do their “own thing” in response to the same message. For 
example, sending a Print message to a Rectangle object 
prints a rectangle. If you’ve put a Circle in there by mistake, 
the message will print a circle. This is close to the way in which 
the real world behaves; elephants do elephant things and or¬ 
anges do orange things. But if an elephant finds its way into 
your orange squeezer, it will surely ruin your breakfast, and 
the fact that it does elephant things may prove to be a volumi¬ 
nous embarrassment rather than a consolation. 

The ETH recently made public domain versions of Oberon 
available for the Macintosh, DEC’S DECstation, and Sun Mi¬ 
crosystems’ Sparcstation. I for one am impatient to try the 
Oberon programming style. Above all, I just love the idea of a 
compiler that actually got smaller. ■ 

Editor’s note: The public domain versions of Oberon mentioned 
above are available on BIX, via BYTEnet, and on disk. See page 
5 for details. For further information on Oberon, contact Mi¬ 
chael Franz, In.stitut fur Computersysteme ETH, 8092 Zurich, 
Switzerland. 
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STYLESHEETS 

A mi Pro comes with 
more than two dozen style 
sheets that hme the page 
layou t already set up and 
ready to go. So you can 
produce professionally 
designed business letters, 
memos, reports, jmesentatibns, newsletters and 
more—injust the time it lakes to type in text 


EXPERTSAGREE 

Ife easy to see why 
users prefer Ami Pro fixjm 
Lotus two to one over 
Microsoft* Word for 
Windows” for overall fea¬ 
tures and ease of use. And 
why itfs received top rat¬ 
ings fixDm virtually all the 
industry experts, racking 
up such coveted awards as PC Worlds Best Buy. 
The Buyers Assurance Seal from InfoWorld. And 
PC Ma^ineb Editoiis Choice. 

“Arni Pro received a score in Ease of Use of the 
User Interfeice that was fully 10 points higher than 
the next highest score, and came in 14 points 
ahead of the score WordPerfect™ 5.1 drew from 
its buyers," according to PC Week’s Corporate 
Satisfection Poll. 

PC Magazine says, “Ami Pro has the friendliest 
interfece and the widest range of functions.. .[It] 
is easier to use than almost any program with 
comparable powers.”** 

Ami Pro is the word processing pro^m that 
takes full advantage of the Windows environment, 
combining power word processing with the jpwer 
to create professional documents fest. And with its 
icons and interactive features. Ami Pro is incredibly 
easy to learn and use. So what do you say? You’ve 
just learned about five major Ami Pro features. 

Now to find out about the other 355—and 
how to get a free working model—turn the page. 


’"’^Reprinted from PC Week July 2,1990. PC Magazine Dec. 11.1990. Copyright €1990 Ziff Communicalions Company. 
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Call your local Lotus office lor a free 
working model of Ami Pro. 

WitJi all these advanced features, you 
c:ouldn’t ask ff)r a more powerfiil or easier to usci 
word processor than Ami Pn>. But you could 
ask fora free fully functional working model*— 
just by calling your local Lotus representative. 

Then slip it into your PC, and experience 
the power of a serious word (processor, plus 
built-in graphics you won’t find anywhere else. 

So call now and find out what word 
processing for Windows is all about. 

A m i Pro™^ Window^" 

from 

LoEs® 

Lotus r>evelopmcnl.(UK) Lirtiiteci, Lc>tus Park 
The Cause way, Stai ries, Middlesex TW 18 - 3 AG 
Kngliind, Unitjed Kngdom, Phone ( 44 ) 07 S 4-455 445 
Fax ( 44 ) 0784 469 342 , Iblex 927108 Lotus G 


*Lack4 stinie lealures inclutilita thesauius spell checker and abillly to files. inltflViQrld's Buyers Assurance Seal awarded August 13,1B90 to Ami Pro \. 2 . 

^d99l Lotus DwelDoinafit Caiporafioii AH rights reserved. Ltifus and 1-2-3 are raglstBred trademarks of Lotos Devekieinent Cotporaliofi. Ami Pro Is a tiademaili of Samna Corporation, wtiol It omted sub$iiliajy or Lotus 
DBVBtopmGfft CorporatiOEi. MiciOEott Is a reglsterBd Ifademafk and Windows Is a rrattemarli of Microsotl CofptJtatinr. WtaidPerfsct is a registered traderirarli of (he WordPettficl Corporation. 
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Smart Memories 

What happens when memory chips start to think for themselves? 

A look at content-addressable memories and beyond 

PETER WAYNER 


T he good news, it’s been said, is that in the future, all 
the world’s information will be available on-line. 
The bad news is that this file will be terabytes long, 
and you’ll have to use a string-search algorithm to 
find what you’re looking for. Moving data has always been 
one of a computer’s strong suits. But even when given pro¬ 
cessors that can perform 100 million instructions per sec¬ 
ond, computers can’t keep up with the proliferation of data 
coming out on CD-ROMs. 

Now, some researchers have created smart memory chips 
that have thousands of tiny, 1-bit processors built in at each 
memory location. These chips have applications not only in 
data retrieval, but also in unexpected areas of CAD, graph¬ 
ics, and robotic planning. 

Computer memory is a one-way street. If you 
know the location you want, the memory can 
quickly deliver the value stored there. If you’re 
looking for a particular value, however, the 
computer needs to step through every location to 
find where that value is stored. 

One big bottleneck in current microcom¬ 
puters is between the CPU and the memory. Be¬ 
fore it can perform a computation, the CPU 
must receive the necessary information. This 
delay is often acceptable for computationally 
heavy scientific operations, but it is a major im¬ 
pediment for light processing problems such as 
text searching. 

One solution is a content-addressable memory 
chip, a special memory chip manufactured by 
companies like Advanced Micro Devices 
(AMD). CAM chips are available in simple 
forms or in more complicated versions such as 
the MIT-built Database Accelerator (DBA) and 
Coherent Research’s Associative Processor 
(aka the CP or the AP). The basic technique at 
the heart of these circuits dates back to the 
1950s. Real implementations are scarce, how¬ 


ever, because the technology of VLSI has only recently 
made the chips a viable option. 

The First Step 

The core of the CAM circuit is a memory cell that can store a 
value and respond to a query such as “All cells with a 1 
stored in them, raise your flag.’’ The flags in the cells that 
make up one word of memory are cascaded. If all the flags 
are raised, a word-size match flag is also raised. The system 
decodes the address by finding the first raised flag. 

Most implementations signal if there is more than one 
match but report the first matching address in numerical 
order. This way, whole words can be searched for in 
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SMART MEMORIES 


reverse* You need to know only the value, not the location. 

Figure I shows a diagram of a normal static RAM (SRAM) 
cell and a CAM cell. Each can store 1 bit of information* Notice 
that the extra transistors in the CAM cell can be activated by 
flipping the Match line, which causes the signal line to stabilize 
to a I or a 0 depending on the value stored in the cell* The 
values from each of the cells can be cascaded together with 
AND gates so entire words can be matched* These word-size 
cells can be arranged in arrays and searched in parallel. 

If multiple memory words match, the chips break the tie and 
return the match with the lowest address. Many chips also con¬ 
tain bits that force the match operation to mask certain words. 
Called skip-hits, they can be used to retrieve the multiple mem¬ 
ory words that match* First, the word with the lowest address is 
read out; then, its skip-bit is flipped on, and the match is re¬ 
done. This time, the second-lowest address comes out. This 
process is repeated until all the matches have been returned. 

The interface between the CAM chip and the outside world 
can take many different forms. For instance, the memory can 
be directly addressable like regular memory, or it can be set up 
as an independent store with a tiny processor acting as a guard* 
Four-bii op codes control the AMD CAM chip* They command 
the store to perform matches, copy data between the I/O lines 
and a specific location in the array, and clear the array. 

Today, the typical use for CAM chips is in net work-routing 
applications* Often a star-like bridge joins several branches of a 
network* If a packet with an address comes in from one branch, 
the router must determine on which branch to send it out. 

This process takes only one step if all the addresses are 
loaded into a CAM chip. After one match step, the CAM chip 


STATIC RAM AND CAM CELLS 



Figure 1 : 7b read, raise the Store/Read line and sense the _ 
voltages ofB and B. B is the hit to be stored in the cell, and B 
is its complement. To store, raise the Store/Read line, and 
drive B and the correct polarity. To check a match {red 

lines), set B,B to the polarity to be matched. Then flip on the 
Check line. To find out if B is /, set B high and B low. Note 
any drop in the March line. If it grounds out, B matches the 
value stored in the memory cell. Store and Read work the same 
as in the RAM cell. 


matches the address and returns the address of the correct 
branch on which to send the packet out* What once required one 
step per entry in the table now requires one step overall. Oper¬ 
ating systems perform many other similar table lookups. 

Adding Some Intelligence 

CAM cells might be good enough for some applications, but 
more can be done with the addition of some processing power. 
One solution is the CP, a commercially available machine mar¬ 
keted by a company called Coherent Research (Syracuse, NY). 
Another solution, the DBA, is a similar machine being built 
experimentally at MIT by a team including Charles Sodini, Jon 
Wade, Sharon-Marie Britton, and CornelTs Richard Zippel. 

DBAs are CAM arrays with an extra 1 -bit microprocessor at¬ 
tached to each word of memory. In other words, they are mas¬ 
sively parallel computers containing simple processors and a 
word of memory in each node* They can combine results of 
matching computations using operations like AND or OR. 

Figure 2 shows a block diagram of the CP. Each node has one 
line of CAM containing 36 bits* There are five bit registers and 
a function calculator, which computes values based on the com¬ 
binations of bits according to the latest instruction word. Lines 
connect each node with the node above it and the node below it 
in an array. The DBA is constructed similarly but contains four 
bit registers* Zippel has proposed adding regular SRAM to 
each node or completely replacing the CAM with RAM. 

Wild cards can significantly expand the power of the match¬ 
ing process. An additional feature of the CAM cells allows bits 
to be masked by including a third bit {called a trii), which 
matches a 0 and a 1* 

Using this feature, let stand for this third, ambiguous 
case. You can present CAM arrays with commands to look up 
words such as 100‘^'*'*1, which in this case could match eight 
different words, including 1001001 and lOOOllL One advan¬ 
tage of including processors at each cell is that simple calcula¬ 
tions on the data can be done locally and in parallel. 

What follows is an example of how a 64-bit match is per¬ 
formed on this architecture. The search is more difficult on a 
generic CAM because it is longer than the word length, but the 
processing power of a DBA or a CP can overcome this hurdle* 

On a generic CAM, since each node has less than 64 bits, the 
64-bit words are split into 32-bit halves and stored in adjacent 
words* First, bits 0 to 31 of the match words are compared, and 
matches are stored in one of the registers* This operation saves 
the lime of searching the entire memory array. Next, the main 
CPU reads out this location and searches for the second 32 bits. 
Finally, the CPU makes sure that both matches are next to each 
other in the array and thus correspond to the same 64-bit chunk. 
If there are multiple matches, the CPU must repeat the process. 

The main benefit the DBA and CP provide is the communica¬ 
tion fines between the processors. They can pass the match 
values to the next cell in line* When bits 32 to 63 are matched, 
the value from the neighboring register is passed along the com¬ 
munication line, and the AND value of these bits is computed. 
Adding the extra registers and 1-bit processor lets this larger 
match be performed on-chip without sending the information to 
the main CPU* 

The registers can also be used to perform operations such as 
greater than or less than. For instance, if you want to find 
all words greater than lOlOllOl, you can perform a search by 
combining the results of three queries: “ j i **"’'***,” 
and ''1010111**” If any of these matches is true, 
then the word is greater than lOlOl 101. In this example, three 
queries were needed, but in general, one query is used for every 
0 bit in the bounding word (a word that defines the boundary of 
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THE COHERENT PROCESSOR 



Figure 2: A block diagram of the Coherent Processor shows that each node of the processor has 32 bits of regular content- 
addressable memory. Each node also has 4 tag bits (similar to CAM bits but individually addressable), three registers, and a 
processor that can determine if the entire line matches the bits in the match word. The cells are connected by a one-dimensional 
topology, and each can pass messages to either of the adjacent nodes. 


an area). If the less-than function is being computed, the 1 
bits are converted into don V care (wild-card) asterisks. 

Since these operations potentially require one match per bit, 
some chip designers are considering building this type of ma¬ 
chine with RAM cells instead of CAM cells. In this case, the 
matching ability of the CAM cannot be used, and the processor 
must access each bit individually to determine whether a bit is a 
1 or a 0. Then, the algorithms must use one cycle for each bit in 
the word and cannot use any of CAM’s inherent parallelism. 
Standard RAM cells are well understood and smaller than 
CAM, thus making higher-density chips possible. 

Using This Extra Power 

As you can see, simple operations can increase the power of 
database searches—a valuable and obvious use of the DBA ma¬ 
chine. The processing power can also be harnessed in nonobvi- 
ous ways to speed up many computer tasks, one of the most 
straightforward being to determine whether a point is inside a 
polygon. This computation is repeatedly performed when 
matching a mouse-click to a window or, in the case of drawing 
programs and CAD, to an object in the window. 

The polygon can be decomposed into a union of half-planes 
defined by lines. The location of the point is computed relative 
to all the lines in parallel. If the point is on the inside of the 
lines making up the boundary of a polygon, then it must be in¬ 
side the polygon. If the polygon contains more lines, the com¬ 
parisons can be performed in one step. 

If the problem changes slightly so that the goal is to identify 
all points within a boundary, the task becomes polygon filling^ 
an important application for computer graphics. Coherent Re¬ 
search implemented a version of this solution using several data 
structures that exploit the architecture of the CP. The following 
examples show some of the tricks that make good use of the 
system. 


If you want to “fill” using the processor, you can use a 
slightly different technique to represent the black and white re¬ 
gions of a plane. For this exercise, consider these regions as a 
sequence of different-size squares—a representation known as 
a quad tree. Each of these squares is represented as four num¬ 
bers; the minimum x 


and y and the maximum 
jc and y. Figure 3 shows 
a typical definition of a 
region. 

These representa¬ 
tions can exploit the 
don*t-care bits system 
so that the minimum 
and maximum values 
of an JC or y range can be 
compressed into one 
number. For instance, 
a range between 8 and 
15 can be represented 
as 01***, while a range 
between 30 and 31 be¬ 
comes nil*. The dif¬ 
ference between the top 
and bottom of the range 
must be a power of 2. 
These numbers are tri- 
nary, meaning binary 
numbers plus the wild 
card. 

The construction of 
such a constrained def¬ 
inition of a region is not 
difficult—in fact, it is 
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ACTION SUMMARY 


Making Memory 
Smarter 

Many applications run into a 
bottleneck when it comes to 
memory. One solution lies in 
making memory chips smart¬ 
er. Content-addressable 
memory (CAM) promises to 
speed up operations such as 
database lookups and deter¬ 
mining the location of a point. 
So-called "smart” memory 
chips may someday be as 
widely used as math co¬ 
processors are now. 
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[805] 534 . 001 1 • FAX [805] 5340010 
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QUAD-TREE ENCODING OF A SPACE 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 


Region 

X range 

y range 

Color 

1 

0** 

r* 

Shaded 

2 

10* 

11* 

Shaded 

3 

ir 

11* 

Shaded 

4 

100 

101 

Clear 

5 

101 

101 

Clear 

6 

110 

101 

Clear 

7 

111 

101 

Shaded 

8 

100 

100 

Clear 

9 

101 

100 

Shaded 

10 

110 

100 

Shaded 

11 

111 

100 

Shaded 

12 

0** 

0** 

Clear 

13 

10* 

01* 

Clear 

14 

110 

oil 

Shaded 

15 

111 

010 

Shaded 

16 

110 

010 

Clear 

17 

111 

oil 

Shaded 

18 

10* 

00* 

Shaded 

19 

11* 

00* 

Shaded 


Note; * = Erther 0 or 1 


Figure 3: A quad-tree is a way to recursively describe a region 
so that it can be stored efficiently in the content-addressable 
memory cells. 


easy to do recursively. Begin with a square region with side 
length equal to a power of 2. (If it isn’t a power of 2, pad it.) 
Then, recursively execute this process. 

If a square is all one color, add the coordinates of the square 
to the definition of that color’s region. If it is composed of dif¬ 
ferent colors, split the square into four subregions and recur¬ 
sively repeat the procedure on each. Since the process begins 
with a square whose sides are powers of 2, the sides of all the 
recursively defined squares will also be powers of 2 and repre¬ 
sented by a trinary number. The region shown in figure 3 was 
recursively constructed. 

The resultant definition may seem overly complicated. 
There are numerous advantages, however, when it is used on a 
CP or a DBA. If, say, you want to find out which square a point 
resides in, simply query the point, and the correct range will 
respond. For example, a point (9,23) or (01001,10111) will 
fall in the ranges (8-11,2()-23) or (010**, 101**). If you want 
to find out what lies on the boundary to the right of this square. 
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'^Zenith Data Systems' 
stest 386SX PC yet lets 
e keep pace with the 
ture ... and my budget” 


ZENITH DATA SYSTEMS 
INNOVATES AGAIN^ 


Laun<^ into advancedinteiSSSSX"^ pertormance with the 20MHzZ-386 SX/20™- 
your affordable gateway to tomorrov/s graphical computing applications. 



Future compatibility merges with present-day affordability in the Zenith Data Systems 
Z-386 SX/20 Desktop PC, So you can handle today’s advanced scientific, engineering and financial 
applications as well as emerging software develop^ for graphical user interfaces, ..at a value 
comparable to a 286 PC. 

The Z-386 SX/20 features a unique cache memory design that maximizes 386SX performance 
for network and data-intensive environments. It also supports thousands of industry- 
standard peripherals as well as a wide range of 32-bit technologies. 

And the Z-386 SX/20 comes standard with MS-IX)S* 4.0. 

Plus, all hard drive models include a Microsoft* Mouse, and 
come pre-installed with Microsoft* Witidows^ version 3.0... 
for instant graphical computing right out of the box. 

You even ^t a fast VGA video controller for specialized 
graphics that come vividly to life on Zenith Data Systems’ 
award-winning Rat Technology Monitor—the fini touch 
that makes our Z-386 SX/20 The Seamless Soluttorf* 
for your computing world. 

^ if you’ve always wanted a fast 386 PC 
that’s ready for the future—but at a price 
that’s in line with your budget today—then 
get the 20MHz Z-386 SX/20. For more 
information and the name of your nearest 
inith Data Systems Medallion Reseller, 
call: 1-800-523-9393. 


ZENITH 

data systems 

Groupe Bull 



Photo and blue prints 
provided by MASA-Jet 
Propulsion Laboratory 


Graphics simulate Microsoft* uersiwi 3.0. a product and trademark of Microsoft Corporatioa MS-DOS is a registered trademark of 

Microfiofl Corporation. Iiiilel386SX is a trademark of Intel Corporation. Z-386 SX/20 is a trademark of Zenith Data Systems CorporaiiorL 
d990 Zenith Data Systems Corporatian 
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This is Miiat it will cost you 
to write your own 
Windows” applications. 


4 A complete USP programming 
environment including a USP- 
aware program editor. 

4 Supports Dynamic Data Exchange 
(DIJF.) at a higher level than the 
SDK. Create both client and 
server applications. 

4 Supports GDI, the clipboard, 
di^og boxes and menus. 

4 Sample programs supplied include 
DDE sessions with Microsoft* Excel 
and Micrografx* Charisma’*. 


4 Requires 386-based or fast 286- 
base<l machine and Windows’* 3.0. 




s 

RAINDRiP 

SSFTWARE 


To order Software Engineer, 
or for more information, 
just call 

( 214 ) 234-2611 

or Fax 

( 214 ) 234-2674 


845 Arapaho Road • Suite 105 • Richardson • Texas • 75081 

5an»mwi<fi*a«Wlb(iwiwi»>i*lni'--—- ^ — 



DIAGNOSTIC CARD 


• DOS not required for diagnostic functions 

• POST (Power On Self Test) routine monitoring 

• Supports XT/286/386 based microcomputers 

• Works with most BIOS versions including AWARD. 

AMI, PHOENIX, QUADTEL 

• Built in comprehensive diagnostic functions in ROM 

• Fits Into any 8/16 BIT slot 

• Optional digital diagnostic diskettes for floppy disk alignment 

• Serial and parallel loop back connectors included 

• New Low Price *249.“ 


Order Now 1-800-800-2467 

UNIC®RE 


SOFTY/ARE 


599 Canal Street 
Lawrence. MA 01840 




SMART MEMORIES 


create a rectangular range that borders the square. The range 
(12,20-23) or (01100,101**) lies to the right of (8-11,20-23) 
or (010**, 101**). If you query the DBA for this range instead 
of a point, all bounding squares will respond. 

Robotics via Databases? 

By using a brushfire algorithm (an algorithm starting at one 
place and spreading), you can find bounding squares that locate 
the extent of a region. First, a point is identified and marked. 
Then, all neighbors of this point are marked, the neighbors of 
those points are marked, and so on. You can use this procedure 
for region filling with image and draw programs. 

Another twist is the use of brushfire painting in robotics. 
Imagine that the region to be filled is not just a boundary to be 
filled with paint but the outline of a floor plan to be navigated. 
The process begins at the point where the robot is standing. All 
reachable regions can be computed just by starting a brushfire 
at this point and letting it mark the domain. 

You can also use this process to find the shortest path in the 
specified domain if the algorithm keeps track of the step when 
a square was marked. That is, the starting spot is labeled with a 
1. Its neighbors receive a 2, the neighbors of the 2s receive a 3, 
and so on. To find the shortest path between the starting spot 
and some other point jc, use one query to find the square that 
contains jc. This square has a numerical label, say 9, which 
means that it is nine squares from the starting square and next 
to a square labeled 8, You can find this neighbor marked with 
an 8 by searching with four queries. You can repeat this proce¬ 
dure following the decreasing labels 7, 6, 5, 4, X 2, and 1, just 
as Hansel and Gretel did with pebbles. 

Value-Added 

It is easy to see how this special smart memory could be used to 
speed up the handling of database problems. Surprisingly, you 
can use these processors for other applications when you exploit 
the low-level processing power bundled with machines such as 
the DBA and the CP. The smart memory begins to look like 
that of the Connection Machine, or CM (Thinking Machines), 
the Maspar Machine (Maspar Computer), and other massively 
parallel machines whose thousands of processors execute the 
same instruction in each cycle. 

In fact, the processors on the CM are not much more power¬ 
ful than those in the DBA and the CP. The CM processors also 
are 1-bit machines, and the processors on the CM-2 can do 
floating-point math. The major difference is that the CM has a 
12-dimensional hypercube network connecting its processors, 
while the DBA and the CP have only a one-dimensional inter¬ 
connection scheme. Thus, communication is faster on the CM. 
The trade-off is that all the connections take up silicon real es¬ 
tate and limit the density that can be packed on a chip. 

The CM has 16 processors on a chip; the CP has 256. Zippel 
estimates that mass-produced chips could be made with '/i6 
number of bits of current DRAM chips. In this era of 4-megabit 
chips, a sophisticated design could pack 8192 processors on a 
chip if each processor had access to 32 bits of CAM. 

It is conceivable that addressable memory or architectures 
like the DBA will become commonplace on small computers. 
The smart memory can speed up database lookups, which is 
the main job of many machines. The benefits don’t stop there, 
however. You can create other algorithms for graphics and ro¬ 
botics like the ones I described. These specialized memories 
can be thought of as parallel processing on the cheap. ■ 


Peter Wayner is working toward a Ph.D. in computer science at 
Cornell University. He can be reached on BIX as **pwayner. ** 
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400 

High-Speed Caching Disk Controller 

Unprecedented Hard Drive Performance 
at an Unbelievable Low Price! 

SERIES 400 Features ^ 

• Models available for SCSI, IDE, ESDI, MEM* and RLL* 

• Supports two floppy drives (5.25" or 3.5") 

• WD 1003 emulation for driverless installation 

• All Networks, UNIX, OS/2 and DOS compatible 

• Easy installation 

• 512 Kb'tO'4Mb on-board cache RAM 
•Uses low cost 100 nsec SIMMs 

• Read and write cache for best overall performance 

• On-board 16'bit parallel processor, and data bus with 

56-bit ECC 

• Dealer upgrades for disk mirroring and more* 

Affordable, Lightning-Quick Disk Access 

In today’s high [yerformance PC’s, disk access is the number one 
system bottleneck. The SERIES 400 from SSDC is a new class 
of hard drive controller with its own powerful on-board par¬ 
allel processor and memory to independently manage disk 
drive data. The SERIES 400 actually anticipates what infor¬ 
mation the PC is going to need and stores the data in its own 
high-speed cache RAM. Disk accesses are 100 times faster 
and large file transfers are up to 10 times faster. This means 
applications load and execute fasti 
Even the slowest and most cumber¬ 
some applications become lightning 
quick. All applications - Windows, 

CAD, large databases, desktop pub¬ 
lishing - become sulyercharged with near 
instant file access. SSDC has broken the price barrier to 
hardware disk caching. No longer is powerful disk per¬ 
formance limited to mainframe systems. 


iniiiir ' 

SERIES 400 Benefits 

• Tremendous increases in system performance 

• Accelerates disk access over 100 times 

• Increases file transfer rate 5 to 10 times 

• Speeds up ALL disk -intensive applications 

• Frees up system resources for increased performance 

Across the Board Performance Advantage 



SERIES 400 

DPT-3011 

FTI 2410 

Effective seek time 

0.270 msec 

0.520 msec 

0.500 msec 

Read data transfers 

2230 Kb/sec 

892 Kb/sec 

1150 Kb/sec 

Large record read 

16.0 sec 

25.0 sec 

36.0 sec 

Feature Comparison 

Retail Price 

$845.00- 

$1195.00 

$1595.00 

With 4-Mb RAM 

$1245.00** 

$2095.00 

$2190.00 

Max memory on>board 

4Mb 

4Mb 

2 Mb 

Memory type 

Std. SIMMS 

Custom 

Custom 

WD-1003 Emulation 

Yes 

Yes 

Yes 

Custom drivers 

Optional 

No 

Optional 

Drive types supported 

IDE.SCSI.RLL 

ESDI. 

ESDI 


ESDI. MFM 

MFM.RLL 


Networks, UNIX and 




multiuser systems 

All 

Most 

Most 

Boot drive 

Any 

“C" only 

"C" only 

1-to-1 interleave 

Yes 

No 

No 

Auto bad track repair 

Yes 

No 

No 

Parity check RAM 

Yes 

NO 

Yes 

I/O bus speed 

12.5 

10.0 

10.0(12.5 opt) 

Data look ahead 

Track 

Sector 

Sector 


CACHE 


* 2nd quarter 1991 
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DEVELOPMENT 

CORPORATION 


Call Today 

Cash in on the time you’ll save with 
the SERIES 400 High-Speed Caching 
Disk Controller from SSDC. You’ll en¬ 
joy startling increases in system perfor¬ 
mance, at an affordable price. Installa¬ 
tion is simple and the SERIES 400 is fully compatible 
with all 486, 386 and 286 systems. Call roll free 1-800- 
284-7732 for your nearest SERIES 400 dealer. 


Prices for ESDI, RLL and MFM are slightly higher. 
Prices subject to change without notice. 


1001 Capital of Texas Hwy. South, Bldg. I • Austin, Texas 78746 
512/327-8608 • FAX 512/327-5233 
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STATE OF THE ART 


COVER 

STORY 


NETWORK 

MANAGEMENT 


T oday, network management is as much a black art 
as a science. As networks grow to service dozens, 
then hundreds, then thousands of users, many in re¬ 
mote locations, the job of keeping the system up and 
running requires as much intuition and luck as it 
does knowledge and experience. 

Look at any midsize organization today, and you’re apt to 
see a kaleidoscope of networks. Engineering might be run¬ 
ning TCP/IP over Ethernet, while Finance runs NetWare 
over Token Ring and Marketing uses AppleTalk. As Peter 
Stephenson points out in “Mixing and Matching LANs,’’ 
the biggest challenge in managing networks today is not set¬ 
ting up and supporting stand-alone LANs, but interconnect¬ 
ing LANs that use disparate media and protocols. Stephen¬ 
son discusses the need to find or create common ground 
between networks. 

Once LANs are interconnected, managing a distributed 
network can seein as impossible a task as taming the Hydra: 
You solve one problem, and two more appear in its place. In 
“Dynamic and Distributed,” Carl Manson and J. Scott 
Haugdahl describe many of the tools and methods available 
that can transform you into a distributed network manage¬ 
ment Hercules. 

A primary reason for interconnecting computers is to pro¬ 
vide central services. Setting up and managing such ser* 
vices, however, involves more than slapping a shared storage 
subsystem or printer onto the network. As Jeffrey Sloman 
points out in “Control Central,” providing a central service 
usually (and paradoxically) means spending more time 
managing the clients than managing the server. 

The Holy Grail of network management is a standard pro¬ 
tocol used by all the devices on the network to inform a man¬ 
agement workstation of the configuration and status of the 
various nodes. Most network vendors provide such a proto¬ 
col for their individual environments but fail to provide in¬ 
ternetwork solutions. Two standards that do provide such 
solutions are SNMP and CMIP. In “Dueling Protocols,” 
Sharon Fisher compares these two standards and discusses 
the obstacles in the way of their general acceptance. 

What standard management protocols promise for tomor¬ 
row is available today, but only if you stick to the products of 
a single vendor. One such vendor is, of course, IBM, In 


“Managing Big Blue,” Barry Nance examines the manage¬ 
ment technologies used in IBM’s network offerings, both 
large and small. 

In many networks, the big issues concerning standards 
and protocols take a backseat 
to the ever-present challenge 
of keeping the network up and 
running every day. In “Find¬ 
ing Fault,” Steven M. Dauber 
describes a systematic ap¬ 
proach to identifying and rec¬ 
tifying problems on a LAN. 

His central thesis is that you 
should avoid jumping to con¬ 
clusions about network prob¬ 
lems, because the obvious 
answers often turn out to be 
wrong in a network environ¬ 
ment. In a related text box, 

“Let’s Get Physical,” John 
Kaiser takes an in-depth look 
at tools that let you track a net¬ 
work’s infrastructure. 

Network management is in 
a state of flux as customers 
are demanding internetwork¬ 
ing products built on stan¬ 
dards and vendors scramble 
to provide them. Management 
protocol standards are clearly 
the solution, but the migration 
of existing systems to these 
standards may prove painful 
and expensive. When the dust 
settles, however, managing a 
network will be a more sys¬ 
tematic enterprise, and few 
will mourn the passing of the 
days of black magic. 

—Bob Ryan 
Technical Editor, 

State of the Art 


Mlxiifg and MAatciiing 
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157 
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tablet in the world—with over 500,000 sold to dote. More than any other manufacturer. 



SummaSketch has also won every major editorial occolade, including PC Magazine 
Editors' Choice, PC Week Corporate Satisfaction Poll, CADENCE's Blue Ribbon Best 
of 1989, and CADalyst's Dreom Systems and Highly Recommended rating. 



19 9 0 



SummaSketch II. The people's choice. The critics' choice. And the easiest choice you 
have to make. For literature and the name of your locol dealer coll 1-800-888-2028, Ext. 304 
or in Canada call 1-800-729-7866. For technical information call 203-881-5400. 


© 1990 Sfjmmographkis Corporatiorv. 
Seymoiif, CT 06483 • All rig his reservisd. 
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MIXING AND 
MATCHING LANS 

The primary problem for network administration 
is not how to set up LANs, but how to interconnect them 

PETER STEPHENSON 


N etworks composed of other net¬ 
works are becoming the rule 
rather than the exception. Most 
LAN manufacturers sell more 
small LANs than large ones; the average- 
size LAN has 6.3 users, and within a 
large organization, there may be literally 
hundreds of these 6.3-user networks. 
Someday, someone in the organization is 
going to decide that these ‘‘average” net¬ 
works should talk to each other, and 
whether you like it or not, you are then 
going to have a heterogeneous network. 

Heterogeneous networks are com¬ 
posed of several network segments that 
may differ in topology, protocol, or op¬ 
erating system. They may contain PCs 
operating on Ethernet or Token Ring, 
Unix workstations running on TCP/FP, 
and mainframes running any of several 
laige-platform protocols, such as IBM^s 
Systems Network Architecture (SNA). 
Most of these systems were originally de¬ 
signed to communicate only with their 
own kind on a hornogeneous network, so 
seamlessly tying together ail the differ¬ 
ent network segments in a large organiza¬ 
tion remains a nearly impossible task. To 
allow these relatively unrelated networks 
to evolve into a single working system, 
you need a clear understanding of both 
the issues surrounding mixed networks 
and the fundamentals of network com¬ 
munications. 

Basic LAN Issues 

Before you can deal with the task of mix¬ 
ing topologies, protocols, or operating 
environments, you need to understand 
these basic network characteristics. The 
topology of a network is the way in which 
the devices on the network are physically 
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MIXING AND MATCHING LANS 


interconnected* You can connect net¬ 
work elements on a bus, in a ring, or as a 
star. The name of the topology describes 
its physical layout. But there are addition¬ 
al considerations that blunt the simplicity 
of this description. 

For example, depending on the signal¬ 
ing characteristics of the protocol using a 
particular topology, the medium (i.e., 
cable) can differ significantly from im¬ 
plementation to implementation. A bus 
topology that requires very fast data rates 
might use fiber-optic media, while a 
slower bus may only require shielded 
twisted pair. A full description of a to- 
pology needs to consider aspects, such as 
signaling characteristics, that go beyond 
physical layout. 

The next fundamental LAN charac¬ 
teristic is the protocol, A protocol is a set 
of rules for communication that includes 
a pattern or format for data and a proce¬ 
dure for its transfer. But, like topology, 
protocol is much more than a simplistic 


ACTION SUMMARY 


Tying Different 
Networks Together 

Various issues must be ad- 
dressed when you connect 
dissimilar networks, such as 
connecting and communicat¬ 
ing with different topologies, 
protocols, and networking 
models. You can solve some 
of the problems by various 
"black box" technologies. 



definition suggests. 

Most network users are familiar with 
ARC net, Fiber Distributed Data Inter¬ 
face (FDDI), Ethernet, and Token Ring, 
yet these represent merely the tip of the 
protocol iceberg. They axe low-level or 
access protocols and only work at the 
bottom two layers of the ISO Open Sys¬ 
tems Interconnection (OSI) model. They 
allow network devices to connect to each 
other and communicate with higher-level 
protocols, and not much more* 

That doesn’t minimize the importance 
of access protocols—they are the most fa¬ 
miliar and visible protocols. But the real 
work on a network is carried on at the 
higher levels of the OSI model using 


higher-level protocols. It is these proto¬ 
cols that permit the existence of hetero¬ 
geneous networks. 

Common Ground 

The ability to create a heterogeneous net¬ 
work rests on two requirements. First, 
you must be able to interconnect topolo¬ 
gies. Second, you must be able to transfer 
information between dissimilar systems 
of communication—meaning that at 
some point you must use a common pro¬ 
tocol. There are many ways to accom¬ 
plish this; most of them make use of com¬ 
mon high-level protocols for moving data 
between common layers on a communi¬ 
cations model such as OSI or TCP/IP* 
Tools for internetworking, such as 
bridges, routers, brouters, and gateways, 
make extensive use of this ability. 

To put it simply, you can mix different 
topologies and protocols only if you have 
an internetworking scheme that allows 
you some common point of reference* 
That point of reference might be a high- 
level protocol common to two networks 
that you wish to interconnect; a device 
that allows interconnection of different 
topologies with different physical and 
electrical characteristics; or a protocol 
that lets you ignore ope ratings nviron- 
ment differences and connect, for exam¬ 
ple, a DOS LAN to a network of Unix 
workstations. 

You can envision heterogeneous net¬ 
works as building blocks connected by 
“black boxes." The building blocks are 
discrete physical network segments that 
usually have their own servers, worksta¬ 
tions, and other network devices. They 
consist of a single protocol and a single 
topology. By themselves, they are com¬ 
plete, encapsulated LANs. 

To connect two of these discrete seg¬ 
ments, you must cross a boundary* Some 
device must fly over, break through, or 
tunnel under the wall between one net¬ 
work and the other. The device—the 
black box—does not change either net¬ 
work; it simply transports packets of data 
between them. It satisfies the physical re¬ 
quirements of both networks. It also has 
to transport the data safely from one net¬ 
work to another and unpackage the data 
until the receiving network can read it. 
I>eep in the packet, data must be in a for¬ 
mat common to both networks* 

In the case of wide-area support, a 
black box must be able to deliver data to 
some common long-haul system, control 
transmission to a similar black box on the 
other end, and then continue as if the two 
networks were in the same building. The 
inclusion of large platforms such as 
VAXes or IBM mainframe computers 


adds complexity, but success here also 
depends on using the right black box. 

Interconnection Strategies 

Most often, heterogeneous networks are 
unplanned* They appear when someone 
in a large organization decrees that all 
the existing networks in the oiganization 
should interconnect* The challenge is to 
take several dissimilar LANs and get 
them all talking to each other. The trick 
is to consider these dissimilar systems in 
two ways* 

The first step is to interconnect the 
LANs that communicate easily. Only 
then should you consider the ones that are 
so dissimilar that they cannot commingle 
easily. In interconnecting LANs, you 
look for common denominators in proto¬ 
col and topology. You then choose a sin¬ 
gle medium to connect the segments that 
are physically close together; these 
LANs become physical segments on a 
larger logical network. The medium 
chosen must provide for the increased 
traffic load of the new, larger network as 
well as offer the most painless physical 
interconnection possible. 

The final step is to consider the geo¬ 
graphically dispersed segments. Here, 
you have to select the long-haul medium 
best suited for each segment and deliver 
that segment’s data in a format that the 
home system can use easily. 

Interconnecting LANs is easier if your 
organization has stuck to widely accepted 
standards instead of proprietary topolo¬ 
gies and protocols. (The exceptions are 
the de facto standards NetWare and 
ARCnet.) If your oiganization has areas 
that are not standards-based, you have an 
important decision to make: Either live 
with the existing system, or tear it out 
and start over. 

For example, many companies have 
decided to adopt the Synoptics LattisNet 
unshielded twisted-pair network, which 
conforms to no accepted standard and 
doesn’t connect well to other networks. 
Now that a UTP standard—lOBaseT— 
exists, LattisNet users have to decide 
whether to support the standard or keep 
their proprietary system. Anticipating 
this dilemma. Synoptics has developed 
an excellent system for promoting coex¬ 
istence between the two systems. In ef¬ 
fect, it has provided the black box. 

Black Magic 

Bridges, routers, brouters, and gateways 
are the black boxes that enable you to use 
different topologies and protocols within 
a single heterogeneous system. Each has 
strengths, weaknesses, and specific ap¬ 
plications. 
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Out of the prairie comes proof 
that a higher level of communication 
has arrived 


Presenting the New Version of PROCOMM PLUS. 

Leaving a very big impression on the field of communications is what PROCOMM PLUS has 
always done best. But today, it’s done one better. 

PROCOMM PLUS 2.0. The new version of the best-selling communications software in 
the world. With internal Zmodem, an enhanced ASPECT script language with hundreds of 
new commands, and script compiling for much faster execution speed; an enhanced dialing 
directory with many new features; a time-saving Filename Clipboard (Patent Applied For); 

33 terminal emulations with 132 column and full EGAA^GA support; and much more. 

If you own PROCOMM PLUS, you can upgrade to PROCOMM PLUS 2.0 for just $39.00 by 
calling toll-free 1-800-333-4559. So call today. You'll get computer communication in its 
highest form. For a very down-to-earth price. 

See your dealer today for PROCOMM PLUS 2.0. Current PROCOMM PLUS users: call 
1-800-333-4559 now to upgrade. 
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S ave an amazing 60% of the desk or counter space now taken by a standard 
keyboard and enjoy improved functionality at the same time. Actual size is 
273 X 152mm (10.75" x 6.0"). The new MICROTYPE Keyboard is rapidly gaining 
acceptance as a truly advanced alternative to the original IBM layout for many applica¬ 
tions. Reliabiiity of the MICROTYPE has been amply proven through extensive use in 
trading areas of several major stock exchanges as well as in many banks, brokerages, 
stores and at factory work stations. 

Space is saved by compressing rows (not columns) and eliminating wide borders. 
Re-arranging and elevating the auxiliary key clusters also saves space while improving 
accessibility with reduced eyescan and head movement. Keys have full travel with a 
light tactilly responsive touch. All standard features such as auto-repeat, caps, num 
and scroll lock are included on the MICROTYPE. 

PC XT/AT, PS/2 IBM and clone compatibility. Available in US and most European 
language versions. Made in USA with 1 year warranty. 

Order direct from stock with 15 day full return privileges. VISA. MasterCard. Eurocard 
charges and COD accepted. 

USA 1-800-DATALUX Fax 703-662-1682 $124.50 -t- 6.00 s/h 

EUROPE 44-1-306-76718 fex 44-h306-76742 £99.00 + VAT -i- P&P 

CANADA 514-694-0870 Fax 514-694-0871 $189.00 Cdn + s/h 

OEM and reseller volume discounts available. Keytop legend and color customization 
offered. 

' I '!.. beautifully sensitive and handles 

both typists with light touch and those 
M C\IJ who really bang away... 

COMPUTER BUY£R'S GUIDE 

'■ perfect layout for 

an enhanced keyboard that must Fit into 
a small 


DATALUX corporation 

2836 Cessna Drive 
Winchester, Virginia 22601 

DATALUX INTERNATIONAL LTD. 

Euro House 

Curtis Road, 11 Old Water Road 
Dorking, Surrey, UK 


A new Space-saver product from DATALUX 
— Microtype keyboard and LCD monitor 
combination. VGA resolution, backlit, 
supplied with adaptor card. Call for price 
and availability. 


Space-Saver 

Keyboard 



Bridges have distinct uses. First, they 
can interconnect network segments using 
different physical media; for example, it 
is not uncommon to see bridges between 
fiber-optic and coaxial cable. In addi¬ 
tion, they can accommodate dissimilar 
low-level (physical and data-link layer) 
protocols. Thus, under the right circum¬ 
stances, you can use bridges to connect 
similar segments, such as two Ethernet 
segments, or to mix dissimilar segments, 
such as a Token Ring segment and an 
Ethernet segment. 

Bridges also feature high-level proto¬ 
col transparency. They can move traffic 
between two segments over a third seg¬ 
ment in the middle that cannot under¬ 
stand the data passing through it. As far 
as the bridge is concerned, the interme¬ 
diate segment exists for routing purposes 
only. Finally, bridges allow devices and 
segments using the same high-level pro¬ 
tocol (e.g., TCP/IP or XNS) to commu¬ 
nicate, regardless of what low-level pro¬ 
tocol or physical-layer standard they are 
running. 

Bridges are intelligent. They learn the 
destination addresses of traffic passing 
on them and direct it to its destination. 
This explains their importance in net¬ 
work partitioning: When you find that a 
physical network segment has excessive 
traffic and its performance is beginning 
to degrade, you can break it into two 
physical segments with a bridge. The 
bridge directs the traffic to its ultimate 
destination, limiting traffic that is not in¬ 
tended for a given segment. Bridges use a 
process of learning, filtering, and for¬ 
warding to keep traffic within the physi¬ 
cal segment it belongs in. 

Because bridges must learn addresses, 
examine packets, and make forwarding 
decisions, they often exhibit mediocre 
performance. In fact, performance is 
one issue you need to consider if you plan 
to use bridges. But in mixed protocol en¬ 
vironments, bridges can be truly useful 
black boxes. 

Routing Traffic 

The next type of black box is the router, 
which, in some respects, is smarter than 
the bridge. Routers don’t have the same 
ability to learn as bridges do, but they 
can make routing decisions that deter¬ 
mine the most efficient data path be¬ 
tween two network segments. 

Routers don’t care what topologies or 
access-level protocols the network seg¬ 
ments are using. Since they operate at the 
next layer above bridges—the network 
layer—they are unconstrained by medi¬ 
um or access protocols. Unlike bridges, 
routers do not view a heterogeneous 
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“We chose TARGA. boards 
because that’s what’s used 
in the field.” 


. ..I 



Graphic created by Bill Tinker using the TARGA board with 
TIPS*. LUMENA'* and RIO *. For more information contact 
Cheryl Stockton at (212) 925-8481. 



/ 


Cheryi Stockton 
Pratt Institute 
New York, New York 


j “We t>elieve In ^ 
providing hands- 
on training 
j utilizing state- 
' of-the-art 

technology. Our 
students work 
with TARGA 


boards here 


because» 
chances are, 


that’s what 
they’ll be using 
out there." 


y 


It’s true. Truevision’s TARGA has the biggest installed base in the 
business. It’s become the industry standard. So. designing an update meant 
integrating exciting new features while remaining 100% compatible with previous 
TARGA modes and with over 300 products. Which makes upgrading easy. The 
way it should be. 

Introducing the Truevision TARGA+. The next generation TARGA for the 
next generation TARGA user. 



®TrUEVISIC«SI' 

Providing Solutions With Vision’" 

7340 Shadeland Station, Indianapolis, IN 46256 

INTERNATIONAL: Canada 416/940-8727 France 33-1 -3-952-6253 Italy 39-2-242-4551 

Switzerland 41-1-825-0949 U.K. 44-628-77-7800 West Germany 49-89-612-0010 Other 617/229-6900 

RK) is a trademark of AT&T. LUMENA is a trademark of Ttme Arts tnc. CirriA 307 r«n Inmiin/ 
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network from end to end* Bridges know 
the ultimate network destination; routers 
only know where the next router is. Rout¬ 
ers are usually used between network 
segments that use the same high-level 
protocol* 

Bridges make a forward or discard de¬ 
cision on each packet of data, depending 
on whether the pack is destined for an ad¬ 
dress on the other side of the bridge or 
not. Routers choose the best route for the 
packet by checking a routing table. They 
see only the packets addressed to them by 
the preceding router or the network’s end 
station, while bridges must examine all 
packets passing on the network. How¬ 
ever, as it turns out, today’s bridges take 
those issues into account and in most 
cases actually offer better performance 
than routers. 

Most large internetworks can make 
excellent use of routers. However, you 
should remember that routers prefer the 
same high-level protocol in all the net¬ 
work segments they connect. Often, for 
the network that “just grew,” that is not 
possible. If you are connecting networks 
in a multiprotocol environment, you are 
probably better off using bridges. The 
same is true if you wish to segment an 
existing network to control traffic loads. 

If you are connecting over wide-area 
networks (WANs) and you control the 
connection (i,e., you are not using a pub¬ 
lic data network or a packet-switched 
network that requires a gateway), you 
will probably find that routers can help 
control traffic flow. Often, you need to 
opt for a combination of bridges and rout¬ 
ers to help you solve both routing and 
multiprotocol issues. 

Brouters are a kind of hybrid of 
bridges and routers. Often referred to 
(incorrectly) as multiprotocol routers, 
brouters provide many of the advantages 
of both bridges and routers for very com¬ 
plex networks. True multiprotocol rout¬ 
ers do not contain the bridging advan¬ 
tages of brouters; they simply allow the 
router to do what routers do with more 
than one protocol. Brouters actually 
make a decision on whether a packet uses 
a protocol that is routable. It then routes 
those that it can and bridges the rest. 
Brouters are complex, expensive, and 
difficult to install, but for very compli¬ 
cated heterogeneous networks, they 
often provide the best internetworking 
solution. 

Wide-Area Interconnects 

Gateways operate on the top three layers 
of the OSI model (session, presentation, 
and application). They allow the most so¬ 
phisticated method of connecting net¬ 


work segments and networks to hosts. 
You select a gateway when ycHJ have to in¬ 
terconnect systems built on totally differ¬ 
ent communications architectures. For 
example, you would use a gateway to in¬ 
terconnect a TCP/IP LAN to an SNA 
mainframe. The two architectures have 
no commonalities, so the gateway must 
translate all the data passing between the 
two systems. 

One common use for gateways is con¬ 
necting to a long-haul system, such as an 
X.25 packet-switched public data net¬ 
work. The X.25 segment provides a pro¬ 
tocol that routes data packets between 
two network endpoints without regard 
for the protocols passing on it. At either 
end of the network, the gateway provides 
the protocol conversion to and from the 
network segments connected on its other 
side. Gateways provide no packet routing 
within the network segments; they sim¬ 
ply deliver their packets of data so that 
the segment can read them. When they 
receive packets from the segment, they 
translate them and route them to the dis¬ 
tant-end gateway, where the packets are 
retranslated and delivered to the distant 
end’s network segment. 

Planning a Heterogeneous Network 
If you have the luxury of planning your 
network from scratch, you have several 
issues to consider. The most important is 
coming up with a definition of the overall 
objectives of your new system. 

Usually, such a definition boils down 
to interconnecting several workgroups 
with different individual needs. Thus, 
it’s usually a good idea to begin your 
macro definition with a micro examina¬ 
tion of individual needs. Don’t, for ex¬ 
ample, begin by considering how to tie 
the various campuses in your global sys¬ 
tem together. Instead, begin by consider¬ 
ing the needs of the accounting depart¬ 
ment in a single location. Once you’ve 
sorted out individual needs, you can be¬ 
gin exploring for that commonality that 
makes interconnection possible. It be¬ 
gins with considering how a single topol¬ 
ogy or set of topologies and a single pro¬ 
tocol or suite of protocols might be used 
consistently throughout your system. 

Once you have some idea of how to sat¬ 
isfy workgroup needs and the common 
connectivity threads that run between 
them, consider the best way to connect 
the individual workgroups into compact 
network segments. The next step is com¬ 
bining the segments into a single network 
within a sinje location. In most cases, 
conventional wisdom and simple solu¬ 
tions work fine at this level. 

The exceptions are cases where you 


have special needs. One such exception 
is the inclusion of Unix workstations in a 
network composed mainly of PC LANs. 
You am likely to find this in companies 
using such systems as Sun or Hewlett- 
Packard workstations in an engineering 
or scientific environment. In this case, 
you’d have to use a bridge and some com¬ 
mon high-level protocol like TCP/IP. 
Some products are available to help with 
this problem; one for Token Ring LANs 
is the p4100+ multiprotocol bridging 
router from Proteon in Westborough, 
Massachusetts. 

Once you have successfully connected 
individual locations, your next step is to 
consider connections between locations 
on the same campus. Now you’ll find 
that you must contend with traffic flow. 
Assuming that you have planned with 
consistency, your major challenge is data 
throughput. Throughput issues revolve 
around two things: how fast your data 
can travel between locations, and how 
congested the routes between locations 
become. 

You can solve the raw-speed issue by 
considering various metro-area medium 
choices. If your campus is not too wide¬ 
ly dispersed, 100-megabit-per-second 
FDDI fiber optics makes a very good sys¬ 
tem backbone. Otherwise (e.g., if your 
buildings are on opposite sides of town), 
you may need to consider something like 
T-1 dedicated lines. 

Your final planning is for long-haul 
wide-area connections. Again, there are 
two major considerations, but this time 
they are variations on the theme of the in¬ 
dividual campuses. Long-haul systems 
are expensive. If you use a public data 
network, the inconsistencies of traffic 
and system reliability now come to bear 
on your data throughput. You must con¬ 
sider your own methods of traffic rout¬ 
ing; for example, you may want to route 
traffic between your New York office 
and your L.A. office through both Den¬ 
ver and Dallas. 

Using a technique called the spanning 
tree algorithm (part of the IEEE 802,1 
internetworking standard), you can place 
bridges between both long-haul routes. A 
spanning tree is another term for the path 
between two devices on a network. (Re¬ 
member, a network can mean a heteroge¬ 
neous WAN comprising many network 
segments. The bridges connecting these 
segments can be considered devices on 
the spanning tree.) 

Under the spanning tree algorithm, 
the bridges making up the alternative 
routes between New York and L.A. con¬ 
duct a series of bridge-to-b ridge negotia¬ 
tions. The result is that one bridge, the 
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Make your software laugh, sob, growl, 
warble, wail, slug and talk. 



If youVe ever wanted to add sound to 
your software, put on your headphones. The 
LANtastic™Voice Programmers Interface (VPI) 
and the LANtastic Voice Adapter are waiting. 

Now you can create educational and 
training programs on disk or CD-RO.M that 
actually speak to students. 

Or voice mail packages that send speech 
across a LAN, 

Or "talking" software demos. 

Music synthesis. 

Sound effects. 

And whatever else echoes through your 
imagination. 


You see, the LANtastic Voice Adapter is a 
low-cost expansion device that converts 
between audio signals and a digital data 
stream. It has mono tape in and out jacks so 
you can record from a CD player, tape 
recorder, microphone or other external sound 
source, then play back through an amplifier 
with speakers, or through the telephone 
handset prodded with each adapter. 

Better yet, the LANtastic VPI is a set of 
simple, straight-fonvard software tools, which 
make it possible for your applications 
programs to use the LANtastic Voice card to 
record and play digitized sound. And no one 


else offers anything like it. Especially at $149* 
per adapter and $195 for the VPI. 

No wonder PC Magazine {|uly 1990) 
\vrote: "Leonardo DaVinci might have called it 
a work of art." And: "LANtastic's strong VPI 
makes it a natural choice for developers 
wishing to add another dimension to their 
communications." 

For complete information about 
Artisoft's Voice Developers Kit, call 602-295- 
6563. 

ARTISOFT 

*l^l)fKlur^*migS)rilnTPrillE prirr. 01991 AlftlSOFT. UMCullr bi a nl 
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one that sees the best path, is in a for¬ 
warding state. The other is blocked and 
won’t forward packets. Should the open 
path degrade, the other bridge will 
'*open” and the first one will “close,’’ 
thus maintaining optimum traffic rates 
across the internetwork. This technique 
is not reserved for long hauls; you can 
also use it to provide traffic flow man¬ 
agement locally or within a campus. 

Managing Heterogeneous Networks 

If bridges, routers, brouters, and gate¬ 
ways enable heterogeneous networks, to¬ 
day’s breed of network management sys¬ 
tems validates them. There are several 
levels on which you can manage the het¬ 
erogeneous network. On some levels, the 
very differences that are inherent in dif¬ 
ferent manufacturers’ products are a se¬ 
vere hindrance to successful manage¬ 
ment. However, there are approaches 
that work, and quite well. 

There are three levels of network man¬ 
agement. The first level, simple perfor¬ 
mance monitoring, provides information 
on data throughput, node failures, and 
other global occurrences in a rather non¬ 
specific way. Products such as Novell’s 
LANtern and Network General’s Watch¬ 
dog provide some cost-effective ways of 
“watching” network segments and re¬ 
porting the existence, if not the cause, of 
a problem. Such solutions are useful for 
small to medium-size LANs without a 
great deal of internetworking. Although 
they do not provide an abundance of 
quantitative data, they are relatively low 
in cost and easy to use. 

The second level is network analysis, 
which adds quantitative information to 
the monitor’s qualitative data. Tools 
such as Novell’s LANalyzer and Net¬ 
work General’s Sniffer let you analyze 
network activity from a wide variety of 
angles, at a depth that includes packet- 
level protocol analysis. These systems 
have the advantage of being precise. 
They provide a wide array of complete 
information about the operation of a net¬ 
work. They have the disadvantage of re¬ 
quiring a high degree of knowledge on 
the part of the operator. They are also 
often very expensive. 

Management Protocols 

Widely dispersed heterogeneous net¬ 
works cry out for better, more compre¬ 
hensive, and easier-to-use management 
tools. The solution comes from two di¬ 
rections. First, there is a new breed of 
global network management systems 
emerging in the mixed-network market. 
Second, there are two enabling technol¬ 
ogies, in the form of emerging standards. 


called SNMP and CMIP (see “Dueling 
Protocols” on page 183). 

Even though many manufacturers are 
producing devices that adhere to one or 
both of these standards, the standards 
themselves only dictate a method of com¬ 
municating network management infor¬ 
mation. Being able to use that informa¬ 
tion is only part—albeit an important 
part—of the heterogeneous networking 
puzzle. 

Management communicalions proto¬ 
col allows such products as Cabletron’s 
Remote LAN View and Synoptics’ Lat- 
tisNet Network Manager to maintain a 
view of a global network. Although both 
systems, and others like them, provide a 
wealth of detail about the individual 
manufacturer’s products, the informa¬ 
tion they provide about other network 
components is less complete. Both sys¬ 
tems use SNMP and therefore can com¬ 
municate with any network device that 
also uses SNMP, but the degree of use¬ 
fulness diminishes as they view other 
vendors’ products. 

These and other products like them 
have opened the eyes of network admin¬ 
istrators to the possibilities of heteroge¬ 
neous network management. What is 
needed in the next generation is a global 
management system that provides the 
same depth of information in the same 
easy-to-use, highly graphical style, 
without regard lo who makes the devices 
on the network or what management pro¬ 
tocol (if any) the devices support . 

Cabletron has recently introduced 
such a product. The new system, dubbed 
Spectrum, is the vanguard of the next 
generation of heterogeneous network 
management tools. It is highly graphical, 
allowing rapid user interaction and re¬ 
ducing the need for highly skilled net¬ 
work analysts at most levels. It can learn 
and reason as it isolates network faults. 
And it has no preference regarding a de¬ 
vice’s vendor or protocol. 

While Spectrum appreciates SNMP or 
CMIP, it doesn’t require either of them. 
In addition, the depth of information and 
graphical display power is not affected 
by the vendor of the device under scru¬ 
tiny, Spectrum is the premier network 
management system available today, 
combining monitoring, analysis, and 
management of widely dispersed hetero¬ 
geneous LANs; it points out the future 
direction of network management. 

Cost and Effect 

You have to ask yourself whether a het¬ 
erogeneous system is worth the time and 
expense. The answer depends on the size 
of your organization. In large organiza¬ 


tions, you probably will not have any 
choice: The day will come, if it hasn’t al¬ 
ready, when you will start interconnect¬ 
ing the LANs in your company into one 
big heterogeneous system. If you haven’t 
started planning, you’d better start now. 
The more you can adhere to standards 
and plan for interconnecting network 
segments on the levels discussed, the eas¬ 
ier your job will be when the need arises. 

In smaller organizations, you have 
more options. Companies often don’t 
benefit from internetworking in reason¬ 
able proportion to the cost of its imple¬ 
mentation. For all sizes of organizations, 
there are trade-offs when you start con¬ 
necting, and they will nearly always be 
to the net benefit of large organizations. 
There is often more pain than gain for the 
smaller ones. 

For example, although performance 
across an internetwork is not up to the 
performance on individual network seg¬ 
ments, the benefits of information shar¬ 
ing and communication on a global level 
are worth the minor performance degra¬ 
dation in a large organization. Small or¬ 
ganizations, however, must weigh per¬ 
formance along with increased cost for 
equipment, increased support and train¬ 
ing requirements, and increased man¬ 
agement needs when deciding if the “big 
connection” is for them. Often, less 
complex and costly methods can be used 
in place of heterogeneous networks. 

There’s little doubt that true heteroge¬ 
neous networks are possible, even desir¬ 
able, in many cases. Today’s tools for 
connecting and managing mixed net¬ 
works, along with the proliferation of 
meaningful network standards, has 
turned the year of the LAN into the de¬ 
cade of the internetwork. How you 
should respond depends on your individ¬ 
ual needs and your organization’s net¬ 
working culture. 

The idea of pulling corporate network¬ 
ing into a single system is nothing new; 
MIS managers have been doing it for as 
long as there have been computers. How¬ 
ever, the idea of doing it with PCs—those 
small, powerful, and very personal com¬ 
puters—meets with varying degrees of 
approval. Eventually, organizations will 
internetwork. For many, it’s a question 
not of if, but of when. If you stick to stan¬ 
dards, plan as you go, and think in global 
terms, you can make a true heteroge¬ 
neous network a reality. ■ 


Peter Stephenson is a writer^ lecturer^ 
and consultant on enterprise networking 
issues based in Rochester Hills, Michi¬ 
gan. He can be contacted on BIX as 
“pstepkenson ." 
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How to make the work go faster 
and the money go slower. 



NEC PowirMate SS6/S5S. The afforddble entry to high peTforwiance SSS processing. 


For advanced applications like CAD/CAM, presentation graphics or 


financial modeling, you can’t go wrong with the PowerMate** 386'725S. 


For far less than comparable 386 systems, you get 25MHz speed, 2MB 


of RAM (easily expandable to 16MB via SIM modules) and a 32K memory 
cache. You also get something you can’t get from anyone else at any price: 


NEC. For more information call 1-800-NEC-INFQ. 

CsC 

Computer^ and Communicalions 


SEC 


Circift 198 on Inquiry Cord. 












EFFICIENT DESIGN 


Birds, turtles, crocodiles — just as the egg is 
nature’s most efficient design for delivering complex life systems, DTK's 
KEEN-3300 Series is the ideal 386 computer with which to build your net¬ 
work or multi-user system. As a fileserver, networkstation or standalone 
system, its unique write-back cache (64KB/256KB) and competitive price 
make it one of the most cost-efficient, high-speed systems available. 


HIGH DEPENDABILITY 


Over 100 full-time design and manufacturing 
engineers work together to ensure that dependability is *'built-in.''' 
Then, QC personnel scrutinize every DTK motherboard and system to 
the most stringent standards in the industry. Over ZOOO^tXK) satisfied 
customers testify to our reputation for quality and dependability. 


GROWTH POTENTIAL 


Like the egg, the basic KEEN-3300 is merely 
the beginning. Its 16 MBytes of high-speed RAM, 8 expansion slots and 
7 drive bays (server) provide the flexibility you need to expand your 
system as your requirements grow. 

The KEEN-3300 — a powerful beginning at a price that 
won’t crack your budget. Call for the dealer nearest you, 

DTK Computer Inc., (818) 333-7533. 15711 E. Valley Blvd., 

City of Industry, CA 91744. Fax: (818) 333-5429. 




A reputation for success. 


CITY OF INDUSTRY CA 
(818) 333-7533 


SAN JOSE, CA 
(408) 436-6363 


HOUSTON, TX 
(713) 568-66SS 


ELK GROVE VILLAGE. IL 
(TOS) 593-J080 


EDISON. NJ 
(201)417-0300 


MIAMI, FL 
(305) 477-7440 


DTK is a trademark of Datal^ch Enterprises Co„ Ltd, g0386 is a Irademark of INTEL Corp. *DTK Computer Inc.. 1990. 
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STATE OF THE ART 



DYNAMIC AND 
DISTRIBUTED 

Unless you want a system manager at each distributed site, 
you need automated management tools 

CARL MANSON AND J. SCOTT HAUGDAHL 


A S networks become vital to the 
operation of many different 
types of organizations^ one task 
becomes increasingly difficult 
and important! ensuring reliable, re¬ 
sponsive network services in a dynamic, 
distributed environment. To complicate 
matters, the environment, which often 
intermixes PCs, workstations, LANs, 
wide-area networks, minicomputers, 
and mainframes, may have been assem¬ 
bled piecemeal and can include software 
systems not originally designed for it. 
Further compounding the task, the dis¬ 
tributed environment usually contains 
offerings from many different vendors. 
In a distributed environment, the sys¬ 
tem plan must be able to evolve as tech¬ 
nologies change. It must cover such 
issues as cable planning and ongoing 
maintenance, approaches to centralized- 
version distributed management, growth 
and capacity planning, the standards 
supported in the environment, and the 
commercially available management 
platforms to be used. With new technol¬ 
ogies such as station managers coming 
onto the scene, you must be constantly 
aware of new techniques for implement¬ 
ing overall system control. 

Technical Issues 

Vendors are making great strides in net¬ 
work management offerings. LAN-serv- 
er operating systems now let you see 
performance statistics and accounting 
information. You can remotely control 
terminal servers and bridges that report 
traffic conditions and errors. And many 
vendors are offering add-ons to exist¬ 
ing systems—particularly to PC LANs, 
which have had little or no management 
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DYNAMIC AND DISTRIBUTED 


capability in the past. 

Network management system vendors 
are also beginning to agree on standards 
implementations and interoperability 
conformance testing. However, efforts 
to provide compatible management sys¬ 
tems are not progressing at the same rate 
as the technological advances that drive 
the industry. 

To manage a large distributed system 
that can include mission-critical applica¬ 
tions, you need some level of automated 
network management. The following are 
important technical issues to consider: 

• Common mode failures. One critical 
issue is how a failure in an element com¬ 
mon to more than one instance in the net¬ 
work affects the overall operation. For 
example, if bad data or code (i.c., a soft¬ 
ware bug) somehow enters the manage¬ 
ment system topology database, it may 
also affect a backup management sys¬ 
tem. The system may continue to oper¬ 
ate, not knowing it has a problem, and 
the backup has no cross-check since it 
is also unaware of the problem. Cross¬ 
checks and consistency checks are 
needed to deal with potentially bad data. 

• Traffic. This includes traffic sent and 
received by the network management 
system. If multiple failures of network 


ACTION SUMMARY 


Managing 

Distributad Systems 

Managing a large distributed 
system that can include 
mission-critical applications 
requires some level of 
automated network manage¬ 
ment. There are several 
important technical issues 
to consider: common mode 
failures, traffic, robustness, 
centraiized or decentralized 
management, protocol stan¬ 
dards, testability, extensibil¬ 
ity, programmability, and in¬ 
herent reliability of the LAN 
management system. 



elements occur in a given period of time, 
the traffic can increase to the point that 
it affects the real-time requirements of 
messages passing over the LAN. Like¬ 
wise, heavy reporting of failures may 
overload the management system* 

• Robustness. The LAN management 
system's reaction to unexpected events or 
“illegar* messages is important, partic¬ 
ularly in mission-critical systems* The 
system must react properly to duplicate 
messages or to messages from nodes that 
arc unregistered or known to be down. A 
robust system continues to function in 
these circumstances by making correct 
decisions about unexpected events. 

One reaction might be to ignore the 
situation and let normal protocol mecha¬ 
nisms, such as time-outs and retransmis¬ 
sions, handle the problem. Another ap¬ 
proach would be to set a status flag to 
indicate that system performance is de¬ 
grading and then send out synchronizing 
messages or resets to one or more of the 
system nodes. 

• Centraiized or decentralized manage¬ 
ment. Centralization of anything usually 
also implies a central point of failure. 
Issues to consider for a functionally dis¬ 
tributed network management system in¬ 
clude consistency {e*g., of databases and 
network state), synchronization among 
standby systems, and frequency of data¬ 
base updates. 

Another issue is the appropriate desti¬ 
nation of status and error information. In 
some cases, it may be sufficient to main¬ 
tain information by local group, while in 
others, the LAN management system at 
the central control point will have to be 
involved. 

• Protocol standards. Standards both fa¬ 
cilitate and hinder analysis* For exam¬ 
ple, if the network management system 
incorporates standards, additional test¬ 
ing may be necessary to ensure that the 
system adheres to these standards; other¬ 
wise, unexpected data interpretation can 
result. Also, the selected standards may 
not directly support the required man¬ 
agement functionality, or their use may 
introduce inefficiencies that can degrade 
system response time. 

On the other hand, standards make it 
easier to integrate management compo¬ 
nents with other network components. 
And as the network continues to grow 
and evolve, standards permit the integra¬ 
tion of new products and technology. 

• Testability. A LAN management sys¬ 
tem with built-in test points makes test¬ 
ing easier. Test points consist of inter¬ 
faces, snapshot facilities, and tracing 
facilities. 

• Extensibility. This includes the ability 


to accommodate traffic growth and to 
extend the network by adding new nodes 
or connecting to other networks. It also 
includes the ability to incorporate new 
technology easily as opportunities arise* 
It is conceivable that the network man¬ 
agement design could artificially limit 
network growth. 

• Programmability. The LAN manage¬ 
ment system should have a long life span. 
Its adaptability to system changes de¬ 
pends on its ability to add new features 
and technology easily, with a minimal 
impact on the existing system. A simple 
example is adding new alarms or alerts 
from applications; a more complex ex¬ 
ample is attaching an element with a new 
architecture to the LAN. 

• Inherent reliability. Reliability largely 
depends on the amount and complexity of 
the functions performed, along with the 
algorithms used. The techniques for car¬ 
rying out the various network manage¬ 
ment duties must be analyzed in order to 
determine the overall integrity of the 
management system itself. 

Management Issues 

Along with some sticky technical issues, 
the operation of distributed systems also 
involves a number of management issues* 
These include software distribution and 
version control, error determination and 
correction, system configuration man¬ 
agement, and access control/security. 

Software distribution and control are 
necessary to prevent the introduction of 
nonlicensed software—as well as virus¬ 
es—into the network. One way to control 
software distribution is to handle it from 
a central location in the network. Soft¬ 
ware is copied to remote-site file servers 
from a single distribution point and can 
then be copied to local disks, if neces¬ 
sary. Using diskless workstations elimi¬ 
nates this potentially troublesome step. 

With enterprise-wide applications 
(e.g*, distributed databases), synchro¬ 
nizing system updates to ensure that all 
users are running the same version of the 
software becomes an issue. One solution 
is to always maintain two copies of the 
application on the local network. At a 
preset date and time, the “new” version 
is used instead of the old one. You in¬ 
clude this temporal information as part 
of the download of new software to the 
local networks. 

Unfortunately, the temporal informa¬ 
tion included with the downloaded soft¬ 
ware goes on the assumption that all 
download operations will be completed 
by that date and time, and this may not be 
a valid assumption. For example, what if 
the target file server (or the disk system) 
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IS full? Any remote system that “misses’* 
the update can cause serious trouble on 
an organization-wide basis. 

An alternative is to send temporal in¬ 
formation to all sites only after they all 
receive the new software. In a sense^ this 
only postpones any problems. Typically, 
however, the problems that arise from 
this approach are easier to deal with, be¬ 
cause of the relative size of the temporal 
message versus that of the software itself. 

In many applications, such as those in 
the banking industry, you also have to 
synchronize remote software versions 
with central transaction-processing soft¬ 
ware versions. The simplest way to han¬ 
dle this is to make sure that all transac¬ 
tions include version information and 
that the central software rejects any out- 
of-date versions it detects. 

In general, this approach is effective, 
but it can cause widespread distribution 
of software that contains serious bugs. 
Often, the software distribution scheme 
includes keeping two software copies 
on the local networks so that the system 
can recover from a newly introduced bug 
by falling back to the previous version. 
However, this approach does not protect 
you from attack by Trojan Horses. With 
the Trojan Horse, a bug can lie dormant 
in several successive versions of software 
and then suddenly surface with poten¬ 
tially disastrous results. 


For example, assume that the bug is 
present in all software versions at the re¬ 
mote sites (i.e., both the current version 
and any backup versions). Once it sur¬ 
faces, new software that corrects the 
problem must be distributed to all sites 
immediately. This can be quite a prob¬ 
lem, depending on the network size. And 
in an extreme case, the bug could be em¬ 
bedded in the software distribution sys¬ 
tem software itself and cause it to com¬ 
pletely cease functioning. This could 
crash the entire network. 

The Trojan Horse terminology con¬ 
jures up visions of malicious attacks on 
the system, and this is a possibility. How¬ 
ever, simple programming errors or sub¬ 
tle design flaws can be the culprit. The 
key point is that the bug remains unde¬ 
tected for a period of time. The extent of 
the problem can vary widely, depending 
on where the bug is. It might affect only 
a small part of one program, or it could 
have more disastrous results. 

Finding and Correcting Problems 
Centralized management of a distributed 
system requires heavily automated net¬ 
work management procedures, error re¬ 
porting, system backup, and so on. Vir¬ 
tually all successful PC LAN instal¬ 
lations to date also include an individual 
who functions as the system manager. 

With small networks, this job is typi- 
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cally a de facto position; one person as¬ 
sumes the position by default and be¬ 
comes the local expert, in larger systems 
(upward of 10 nodes), the position is in¬ 
creasingly becoming a recognized job 
function with specific duties. 

Management software that runs on the 
LAN and reports to a centralized host- 
based system is one way to augment an 
on-site LAN manager with automated 
computer applications that perform some 
of the manager’s functions. The local 
LAN management software can contain 
one or more of the following capabilities, 

• Problem determination and recovery. 
The LAN management software records 
problems related to adapters and media. 
When errors such as collisions occur, the 
system notifies the local manager. If the 
number of these errors exceeds certain 
thresholds, then the software may also 
notify the host system. 

The software may also provide a facil¬ 
ity, such as an echo mechanism, to moni¬ 
tor critical resources on the network, 
such as gateways and file servers, and 
notify the local manager—and possibly 
the host manager as well—that a resource 
has failed. Ethernet networks require 
such a mechanism since they don’t have 
the automatic error-reporting capability 
that token-ring networks have. 

When there is a problem, typically the 
LAN manager is alerted with an audible 
alarm and a highlighted indication of the 
problem on the display. In addition, the 
software may attempt to identify the 
problem, stating the probable cause and 
including the information needed to iso¬ 
late it and recommendations for actions 
to take to resolve it. 

This information could also be for¬ 
warded to the host console. The central 
site may use it to alert a remote site that a 
problem exists. The central site can also 
use it to maintain a centralized problem 
history file for each remote LAN. The 
log can contain vendor contacts for spe¬ 
cific problems, generate trouble tickets, 
include information about how the prob¬ 
lem was resolved, and so on. 

• Event logging and report generation. 
Network events, such as peak network 
utilization times, new network addresses 
observed on the network, and error con¬ 
ditions, can be logged to a disk file or a 
printer. 

Token-ring networks have many auto¬ 
matic error-reporting functions built into 
the adapters. These errors and changes to 
the token ring, such as stations entering 
or leaving the network, are reported via 
media access control frames that the ap- 
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propriate LAN management software 
can interpret. 

Typically, you can generate reports 
from the information stored in the event 
log over a selected period of time; for ex¬ 
ample, a network manager may want to 
review network utilization for the past 24 
hours. 

* Operator conirol fmciions. The LAN 
manager may want to query the status of 
any device attached to the network, such 
as a workstation, bridge, or gateway. For 
example, token-ring adapters maintain a 
history of error statistics and other infor¬ 
mation. such as product instance ID. 
Also, bridges usually keep statistics on 
traffic passed through and error counts. 

Bridges are an interesting case. Stan¬ 
dards such as SNMP are emerging and 
are finding their way into bridges and 
other devices. With the proper software, 
the LAN manager can query these bridge 
statistics using SNMP. 

Another useful function tests the sta¬ 
tus of the path between two workstations. 
This is especially handy when repeaters 
or bridges separate the workstations. 

Configuration Management 

Configuration management requires 
knowing what software is installed on 
what systems. For internally developed 
applications distributed automatically 
and subject to strict version control, this 
is usually not a problem. But for end-user 
software (e.g., spreadsheets and word 
processors), keeping track may not be 
easy. 

The approach that large corporations 
with PC LANs most frequently use is to 
have a group of supported software pack¬ 
ages available on the network. Typically, 
the list includes one or two fully featured 
packages in each of the standard PC soft¬ 
ware areas (e.g,. word processing, data¬ 
base, spreadsheet, and telecommuni¬ 
cations). 

If you use these packages, you receive 
support from the companj’s technical- 
support personnel in the form of question 
answering and problem solving, tutorials 
and training, and data conversion util¬ 
ities. If you prefer to use other packages 
to accomplish the same basic functions, 
you can, but you do it at your own risk— 
no technical support is provided. This 
approach doesn't prevent you from using 
nonstandard software, but it does dis¬ 
courage the practice. 

Establishing a supported list of appli¬ 
cations provides a framework within 
which to evaluate nonstandard excep¬ 
tions on a uniform, case-by-case basis. It 
also provides management and support 


advantages over a free-for-all approach. 
Version control, problem solving, train¬ 
ing, and. eventually, migration to new 
packages can all talre place in an orderly, 
well-defined manner. 

Another concern is how the software 
on a particular machine is configured 
internally. Most popular PC software 
packages support a variety of internal 
configuration options, ranging from 
screen colors to printer-control codes 
and default disk directories. With experi¬ 
ence, you can easily change these inter¬ 
nal configuration parameters to suit indi¬ 
vidual tastes. ‘ 

These parameters typically become an 
issue when you need technical support to 
diagnose and solve problems. Mai^ in¬ 
ternal parameters, such as choice of 
screen color, are probably not worth 
worrying about in terms of a central 
management strategy. Others, such as 
what printer-control codes you are using, 
can be important in the context of prob¬ 
lem diagnosis and solution. 

For externally developed packages, it 
is essentially impossible to prevent you 
from changing your internal configura¬ 
tion for a particular package, so the next 
best thing is to have a prescribed stan¬ 
dard configuration for each supported 
program. In the worst case, technical- 
support personnel can return your imple¬ 
mentation to the standard configuration 


as the first step in determining and cor¬ 
recting a problem. 

Another key point to consider is where 
on the network to store end-user applica¬ 
tions. Usually, you store such code only 
on the server, where the various worksta¬ 
tions can share it. This approach simpli¬ 
fies management problems, if only be¬ 
cause it decreases the number of copies 
of the software in the system by a factor 
of about 20. This is also how network- 
licensed packages operate. 

One approach to managing a worksta¬ 
tion's programs and configuration is to 
have a “scrubber’’ program that runs 
automatically in each one. The scrubber 
might run periodically, or as part of a 
system-inittalization process that occurs 
frequently (e.g., entering the main sys¬ 
tem menu). 

The scrubber has a list of executable 
files, configuration files, and subdirec¬ 
tories sanctioned by the system, and it 
scans your hard disk, discarding files and 
directories that do not appear on its list. 
This approach is somewhat heavy-hand¬ 
ed, and if you are determined and dili¬ 
gent, you can defeat it. Most users, how¬ 
ever. won't find it worth the effort to 
continually battle against a scrubber. 

Access Control and Security 

There are two components to controlling 
access to the network. Access has to be 
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limited both to the local network and, in 
the case of a geographically dispersed 
system, to the global transaction-pro¬ 
cessing network. Generally, you gain ac¬ 
cess to the local network and the applica¬ 
tions that are residing on it. In a com¬ 
pletely distributed environment, the 
applications then gain access to the glob¬ 
al transaction-processing network. Often, 
a centrally maintained directory of valid 
users is used to control system access. 

Application access to the global net¬ 
work can be controlled by password and 
session encryption features, where pass¬ 
words are shared between the host-based 
portion of the application and the work¬ 
station-based portion. Thus, whoever 
gains access to the applications gains ac¬ 
cess to the global network. 

In a simple scenario, passwords might 
be changed from version to version of the 
application; in itself, however, this secu¬ 
rity measure is insufficient to secure the 
network. You have to use this kind of 
scheme with measures that control access 
to the applications themselves. Since the 
user portion of applications in a client- 
server-type system resides on the remote 
networks, the first step might be to con¬ 
trol access to these systems. 

If it is hard to control access to the ap¬ 
plications, security and access controls 
must be present in the applications them¬ 
selves. The applications should support 
user ID and password log-in procedures, 
where the password is checked against 
the centrally maintained directory. 

Since, for ease of use, it's best that 
each user have one password, the central 
directory should contain capability infor¬ 


mation for each one. Thus, you might 
have the capability to run application A 
but not application B, Each application 
would check your capability to execute it 
as part of its initialization sequence. 

Further refinements of this scheme 
are possible* For example, the capability 
for a particular application might not be 
expressed as a binary value (i*e., you can 
or cannot run the application), but as a 



components to 
controlling access 
to the network. 



structured value that indicates a level of 
capability within the application (e.g,, 
you can use some functions but not oth¬ 
ers; you can read data but not change it). 

Another area of interest and concern 
relates to ^'foreign” software. If a net¬ 
work workstation has a floppy disk in¬ 
stalled, it is virtually impossible to con¬ 
trol what software you boot on the 
workstation. Many large corporate LAN 
installations have used diskless worksta¬ 
tions to overcome this problem, 

A diskless workstation boots over the 


network from the file server rather than 
from a local storage device* The choice 
of boot options made available to you 
from the file server can effectively con¬ 
trol the software you execute in your 
workstation. The lack of floppy disk 
drives also prevents the installation of 
new software and the removal of network 
data from the premises. 

Who’s in Cha^e Here? 

Managing distributed systems in general 
and doing it from a centralized location 
in particular are major problem areas* 
Tools to do this effectively and complete¬ 
ly do not exist, but unless you want to 
have a system manager at each site, you 
need automated management tools. Ef¬ 
forts to develop customized, centralized 
management solutions are needed. 

Managing distributed mission-critical 
systems often becomes a critical opera¬ 
tional part of the network. Although a lot 
of the traditional concepts of network 
management (e.g., fault, configuration, 
performance, accounting, planning, se¬ 
curity, and applications management) 
certainly apply to such systems, there are 
additional considerations. These include 
technical issues, such as common mode 
failures and the management system*s in¬ 
herent reliability* ■ 


Carl Manson is a senior systems engineer 
with the communications consuitingfirm 
Architecture Technology Corp. in Minne¬ 
apolis, Minnesota. J. Scott Haugdahl is 
a senior technical consultant at Architec¬ 
ture Technology Carp. They can he con¬ 
tacted on BIX c/o "editors. 
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SPEED 
TEST 
YOUR PC 



YouVe seen the 
Lan{imsrk Speed 
Rating advertised 
by many major PC 
manufaciLrers, 
now you can taave 
your own copy of the Landmark System Speed Test' 
Accurately measure CPU, math, and video speeds to make 
an informed purchasing decision, determine the best PC 
for the job or maybe Just win some bets in the office on 
whose PC is rea/Z^ faster! Includes the Landmark AT 
CMOS RAM Setup program to update your system config¬ 
uration on-the-ffy. Regularly $29, BYTE Special ONLY S10* 



THE 5 MINUTE SOLUTION TO 
FLOPPY DRIVE FAILURE 


PC WON'T BOOT? THEN JUST 
KICKSTARTIT! 

Don't replace your motherboard, don't caJI service, use 
KickStart 2". When serious hardware problems occur, 
nothing gets you up and running as fast. KickStart 2 meas¬ 
ures power within 2.5% on all four voltages, s/rows Power- 
On Self-Tesl {POST) failure codes, and features on-hoard 
ROM-Pased diagnostics aWowlng you to determine and 
remedy the prohiem quicklyr easily, and inexpensiirelyl 

Built-in serial and parallel I/O allows for testing via modem, 
or simply logging results to a remote terminal, printer or 
taptop. You can configure your own test routines and store 
them in KickStart 2's oattary backed-up CMOS RAM saving 
valuable setup time. Includes serial and parallel loopback 
plugs and Landmark JumpStart AT ROM BIOS for testing 
PCs that don't issue POST codes, KickStart 2 tests your 
system regardless of 0/S (even UNIX). 

On-board switches, LEDs, and digital displays allow com- 
pJete control over testing in systems lacking video or disk 
(ideal for motherboard or system burn-in), 

KickStart 2 is the uttimate SECURITY CARD tool With both 
supervisor and user levels o! password protection, you can 
prevent unauthorized use of your PC and accidental run¬ 
ning of destructive tests, Regularly S599. BYTE Special, 
SAVE $$$ CALL NOW. 


^HickStarf Z system diagnosUes hoard helps users 
check oat virtually every aspect of a PC's hardware 
system ... the hoard is a worthy investment for com¬ 
puter maintenance. * David Claihome, PC Week * 
December 24, 1990. 
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SLASH DOWNTIME AND 
OPERATING PROBLEMS 

With PC Probe’" you’JI save lime and money when your 
PC starts acting up. In one easy-to-use package you get 
Diagnostics, Benchmarks, Performance Enhancement 
Utilities, and SystBm information. Combined, this arsenal 
of tools will keep your system up and running at peak 
performance and remove the mystery about what's inside, 

PC Probe diagnostic testing quickly isolates the source of 
hardware probJems. even locating bad RAM chips. It tests 
system board, RAM, video, keyboard, com ports, floppy 
drive, hard drive, Ethernet card and more. Run PC Probe 
tests in batch mode or single pass, remoiB or on-site. 

PC Probe allows you to incfBase your hard drive data 
trar^sfer rate by determining optimum interleave and 
changing It, pfBVBnt catastrophic data loss by performing 
data revitalization, neforTnanhe hard drive, run exterr^al 
programs, display and edit CMOS RAM on-the-fly. pre¬ 
vent accider^tal hard drive data destruction with pass¬ 
words, diagnose proPiems with device drivers instaited. 


With AlignH’’'you can dean, diagnose, and align your 
floppy drives in minutes without a scope. Patented tech¬ 
nology requires only a screwdriver to perform ANSt- 
acourate alignments (.3 mil). 

Align It is ideal for corporate users with 2 or more PCs 
because it includes a "GOLD STANDARD" feature so you 
can align all your PCs to the same in-house standard. 
guaranteeing that aUypur floppies are perfectly inter¬ 
changeable between PCs. 

B0% of all floppy drive failures can be fixed with Allgnlt 
so don’t replace your drive, save time and money instead 

includes dual size floppies, (both high and low density) 
and no-mess pre-lubricated cleaning diskettes [bath 
sizes) good for 180 uses. Replacements and single drive 
size versions aval Fable, For all PCs and compatibles. 
Regularly $240 (single size S149). BYTE Special, SAVE 
m CALL NOW. 


Need an inexpensive solution \o\ dead or problematic PCs 
and motherboards? Try KickStart r or JumpStart ROM 
POST', two quick and easy to use debugging tools. 

KickStart 1 test card shows power status on all four volt¬ 
ages and binary PORT 80 Power-On Self-Test codes. The 
manual translates error codes for easy failed circuit isola¬ 
tion. Regularly $99, BYTE SpeciaL SAVE $$$ CALL NOW. 

JumpStart ROM POST is a pJug-in chip designed to replace 
your motherboard BIOS for testing purposes. Tests include 
CPU register and logic, 8087 math coprocessor, 8253 timer, 
6237 DMA controller, 8259 interrupt controller, parity error 
and memory refresh logic, erroneous maskabie/non-mask- 
abie interrupt detection, display adapter (MDA, CGA, EGA), 
keyboard, keyboard controller, floppy controller, drive A: 
read Base memory a! rtormal S slow refresh rates, and 
POST checksum. Display of motherboard switch configura¬ 
tion. Regularly $199 (AT version) $99 (XT version), BYTE 
Special. SAVE $$$ CALL NOW. 


HARD CORE TESTING FOR 
PROFESSIONALS 

landmark/SuperSott Service Diagnestics" is ideal for 
professionals requiring the most exhaustive diagnostic 
test capabilities. Each module is CPU specific, including 
PC, XT, AT, 386/486, and PS/2. Since 1981 major manu¬ 
facturers like Wang, Xerox, Prime, Sony, DEC, NEC, and 
NCR have relied on Service Diagnostics to tackle their 
toughest operating prohlents, 

intended for professional service and repair technicians, 
Service Diagnostics is also easy to ussfor the novice. 
Clear, concise on-line heJp and intuitive menus make 
finding ^stem problems a breeze. Tests all CPUs, math 
chips, air memory, floppy, fixed and non-standard disk 
drives, standard/non-s^ndard printers, system board, 
video, com ports and all keyboards. Utilities include low- 
level reformat, log bad sectors, edit bad sector table; the 
partition editor allows you to set up multiple partitions; 
back-u/7 program transfers hard disk image on unformat¬ 
ted floppies and allows for nesfora after reformat. 



“SuperSofl’s Service Diagnostics: The Kit 
is a tschniclans dream, wiitt all the tools 
necessary lo accuratsiy analyse all phases 
of computer operatiorts. ..it is waif worth 
its performance potential." Bill O'Brien, 

FC Mapaime - August, 1999. 


PC 
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Idea! for UNIX and other operating systems, the seif- 
booting version doesn’t require DOS. The manual offers 
troubleshooting tips to the component ievel. Also avai¬ 
lable in a complete Kit including; all CPU specific soft¬ 
ware, dual size floppy alignment software (see Allgnlt), 
and PC/XT & AT ROM POSTs. Winnar of m PC 
Magairna Editor's Chaleo Award in August 1990. 


Service Diaanostics XT/AT Kit..,Reg.$595, SAVE $$S CALL ftOlW 
Service Diagnostics PS/2 KiL...Reg $495, SAVE $$$ CALL NOW 
XT ROM POST.. Regularly 199 SAVE $$S CALL NOW 
AT ROM POST.. Regularly $199 SAVE CALL NOW 
Individual pricing avaitable on all kit componerTts, pl^se inquire. 


The 200 page on-line manual has built-in table of con¬ 
tents, topir^exi search, and troubieshootina tips. PC 
Probe comes with dual size f top pies and 9 S 25 pin serial/ 
paralle] port loopback plugs. For PC XT, AT, 386,486 and 
compatibles using DOS 2,0 or higher Regularly $149, 
BYTE Special SAVE $$$ CALL NOW. 


CONFUSED BY TECHNICAL 
COMPUTER JARGON? 

Finally, with a single keystroke, you can define virtually 
every computer term known in a matter of seconds. Tnis 
award-winning, easy-to-use utility, defines over 4200 
computer terms and concepts for you without having to 
leave the program you’re in. 

The Computer Glossary' (a software version of the best¬ 
selling book by Alan Freedman) installs as an application 
or hot-key accessed TSR. The definitions are written in 
concise, standard English. Plus, Ttte Computer Glossary 
provides colorful industry "backgrounders" fascinating to 
the beginner and expert alike. 

Ge/ the most out of your software, manuals and com¬ 
puter magazines, buy The Computer Glossary and 
become a true POWER USER. Runs under DOS or MS- 
DOS 2.0, or later, with 32K of RAM and 1.4 MB of hard 
disk space on IBM PC, XT, AT PS/2 and compatible 
computers. Regularly $59, BYTE Special, SAVE $$$ 

cmI now. 


CALL (800) 683-6866 

International use FAX (813) 443-6603 
Voice (813)443-1331 
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First in PC Testing.,, Sificn 19 S 1 
703Grand Central Street-Clearwater, Florida 34616 
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The best got better. 

SYSTAT 5.0’s new menus make the top-rated 
statistical program even easier to use. 



SYSTAT is the oniy package 
to receive these three awards. 



New Features Menus or commands — your cliOFCe Rewritten 
documentetion Includes statlaiics tutorials Fast built-in drivers for 
SVGRAPH Global mapping and many new plots Multi way repeated 
measures Means model for missing cells designs Post-hoc tests 
Interactive stepwise regression. 

Statistics Basic statistics, frequencies, r-tests. post-hoc tests 
Multi way crosstabs with log-linear modeilng. association 
coefficients. PRE statistics, Mantel-Haenszel. asymptotic standard 
e rro rs No n pa ra metric sta tist Ics [sign, ru n s. W11 cox o n. K rusk a I - 
Wallis, Friedman two-way ANOVA. Mann-Whitney U. Kolmogorov- 
Smirnov. Lllliefors, Kendall coefficient of concordance) Pairwise/ 
Eistwisa deletion of missing values, Pearson correlation. S5CP, 
covariance, Spearman, Gamma. Kendall Tau, Euclidean distances, 
binary similarities Linear, polynomial, multiple, stepwise, weighted 
regression with extended diagnostics Multivariate general linear 
model Includes mufti way ANOVA, ANCOVA, MANOVA. repeated 
measures, canonical correlation Principal components, factor 
analysis, ratatlons, components scares Multidimensional scaling 
Multiple and canonical discriminant analysis, Bayesian classification 
Cluster analysis [hlerarchtcai, single, average, complete, median, 
centroid linkage, k-means. cases, variables) Time series (smoothers, 
exporiential smoothing, seasonal and nonseasonaf ARIMA, ACF, 

PACF. CCF, transformations, Fourier analysis) Nonlinear estimation 
[nonlinear regression, maximum likelihood estimation, and more), 

Graphtcs Overlay plots Drivers for most graphics devices 
Two- dimensioriBi: E rro r ba rs Sea tte rp I o ts Li ne s n d vecto r gra p h s 
Vector, dot, bubble and quanttie plots Bar graphs [single, multiple, 
stacked, range) Box plots [single and grouped) Stem-and-leaf 
diagrams Linear, quadratio, step, spline, polynomial. LOWESS, 
exponential smoathing Confidence intervals and ellipses (any alpha 
value) Smooth mathematical functions Rectangular or polar 
COerdr nates Log and power scales ANOVA interaction plots 
Histograms [regular, cumulative, fuzzy) Stripe and jitter plots 
Gaussian histogram smoothing Scatlerpfot matrices Voronoi 


tesselations Minimum spanning tree Maps with geographic 
projections (U.S, state boundary file included, county and world 
boundary files available] Chernoff faces Star plots Fourier plots 
Pie charts Contour plots on regularly and Irregularly spaced points 
Go n tro! ch a rts a n d I i m i ts JhreB-dimBmionaf: Da ta p lots Smo ot h 
function plots Vector plots Linear, quadratic, spline, least squares 
su rf a ce smo ot h i ng Ty p ef a ce s t h a t p li ni I n perspecti ve. 

Data Management import/export Lotus, dBase, and DIF 
files Full screen data editor Full screen text editor Unlimited 
cases Missing data, arrays, character variables Capability to 
process hierarchical, rectangular or triangular files. Irregular length 
records Character, numeric, and nested sorts Merge and append 
large files Unlimited numeric and character variable transformations 
Subgroup processing with SELECT and BY Value labels and RECODE 
statements Macro processor with programming language, screen 
control, file manipulation, applications generation, and report writing. 

SYSTAT operates on IBM FCs® and compatibles, MS-DOS* 
VAX*/Microvax and Macintosh* Site licenses, quantity prices and 
training seminars available. No fees for technical support. 


SYSTAT 


SYSTAT. Intelligent software. 


For more Information call or write: SYSTAT. Inc. 1000 Sherman Avenue. Evanston, llhnols 6020^3793 Tel: 708.064.5670 Fax: 700.492.3567 
For international representatives call: Australia 61.3.4974755, Canada 416.424.1700, Finland 350.0,6923000. France 33.1.40936000, 
Germany 49.61.265950. Italy 39.587.213640, Japan 01,3.5902311. New Zealand 64.71.562675, Norway 47.3.892240, Sweden 46.0.110620, 
Switzerland 41.31.416611, The Netherlands 31.3402.66336, UK: Letchworth 44,462.482022, London 44.81.6926636. London SE 44.D753.S416S6 
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CENTRAL 

Tools, technigaes, and advice 
for managing centralized LAN-based services 

JEFFREY SLOMAN 


T he typical PC LAN of a few years 
ago consisted of a filc-and-print- 
er server connected to a group of 
workstations. That picture is rap¬ 
idly changing. LANs today can provide 
centralized communications, fax, and 
database services and support a wider 
range of distributed applications. The 
LAN is becoming the MIS data center of 
the 1990s, 

The increasingly complex task of man¬ 
aging LAN-based services often falls to 
ad hoc administratoi^ who acquire their 
skills on the fly, learning to deal with 
new demands as they arise. As enter¬ 
prisewide LANs materialize, that ap¬ 
proach won't remain viable. It’s critical 
that organizations protect themselves 
from uncontrolled organic growth. 

I will offer some advice, drawn from 
my own experience, concerning common 
pitfalls and the methods and tools that 
can help solve them. My examples are 
DOS/Windows/NetWare-oriented, since 
that's my specialty, but the principles ap¬ 
ply equally to other kinds of networks. 

Integrating Central Services 

As your needs demand more services, 
they must be provided in ways that do not 
compromise existing ones. Unfortunate¬ 
ly, when you add a new service, it may 
interact with the LAN in unforeseen 
ways. Take a look, for example, at add¬ 
ing an asynchronous communications 
server to an existing LAN. 

Fresh Technology’s Modem Assist is 
one solution to the problem of how to 
share a pool of modems on a network. It 
works in conjunction with a smart com¬ 
munications adapter, such as Arnet’s 
Multiport/8 serial card. In principle, the 
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process is straightforward: You just add a 
dedicated modem server to the LAN. 
But, as is typical of centralized LAN ser¬ 
vices, you have to make changes at the 
workstations, too. Modem Assist re¬ 
quires an INT 14 driver on the worksta¬ 
tion, which redirects interrupt 14 calls 
across the network (INT 14 is the BIOS 
communications hook). 

Most communications programs don’t 
□se INT 14; they write directly to the 
hardware. So, to use the modem pool, 
you have to acquire and install a program 
that communicates with an TNT 14 inter¬ 
face* Hopefully, your existing communi¬ 
cations program is available in a version 
that supports TNT 14. DynaComm, RC’ 
flection, Procomm Plus Network Ver¬ 
sion, Crosstalk Mk.4, and CoSession 
LAN are programs that support INT 14* 
If your communications program does 
not support INT 14, you will have to use 
the INT 14H:>riented communications 
program that comes with the modem¬ 
pooling software (in the case of Modem 
Assist, it*s MODEM.EXE) or acquire a 
third-party package that “speaks” INT 
14. Either way, you are in for more soft¬ 
ware installation, and possibly more 
training, than you baigained for* 

That’s just the beginning, though* The 
INT 14 driver—either a TSR program or 
an installable device driver—may re¬ 
quire too much memory or interact nasti- 


ACTION SUMMARY 


Managing Server 
LANs 

Today's LAN isn't just a col- 
lection of PCs hooked to a file 
server. As corporations rely 
more heavily on LANs, they 
must learn to integrate new 
central services smoothly. In¬ 
stalling, configuring, and 
testing hardware is a big part 
of the job, but success also 
depends on training ade¬ 
quately and managing expec¬ 
tations well. Look for tools 
that automate some of the 


drudgery. 



ly with other TSR$ that are in use at the 
workstation. If you rely on DOS-based 
multiiaskers, such as Desqview and Win¬ 
dows, things can become even stickier. 
At present, these environments aren’t al¬ 
ways able to use DOS communications 
drivers reliably* A solution that saves 
money, but takes away Desqview’s or 
Windows’ ability to download hies in the 
background, redly isn’t a solution at alL 

The term central service belies the 
true complexity of the issue. While re¬ 
sources may be centralized either in the 
file server or in a workstation dedicated 
to providing a service, the infrastructure 
that grants access to central resources 
is distributed throughout the network* 
Managing that infrastructure can con¬ 
sume far more time and effort than man¬ 
aging the central services themselves. 

Power to the People 

Integrating central services involves 
more than just hardware and software; it 
also involves integrating people, and that 
can be even trickier* In the modem serv¬ 
er example, the justification for central¬ 
ization probably includes reducing the 
number of telephone lines that are dedi¬ 
cated to modems. That plan assumes that 
phone lines will be shared on a conten¬ 
tion basis—confenflon is the operative 
word. It’s much easier to add features 
than to take them away. For instance, if 
you are familiar with a directly attached 
modem, you’re likely to be upset the first 
time you receive a message that no mo¬ 
dems are available. 

Part of the transition, therefore,, is 
dealing with people’s expectations. The 
successful implementation of any new 
LAN feature depends on it. To marrage 
expectations effectively, you must elimi¬ 
nate surprises* Thorough testing and 
documentation of any new service before 
it is made public is an absolute necessity* 

Being trained how to use new services 
is important. Although it often happens, 
skipping the training step is a big mis¬ 
take. No matter how smoothly the ser¬ 
vice is integrated, how reliable the hard¬ 
ware is, or how straightforward the soft¬ 
ware is, you must modify your behavior 
to some degree* Without training, resis¬ 
tance to new additions can be great. 

Some organizations implement a sim¬ 
ple policy: “no training, no service." In 
other words, you must demonstrate pro¬ 
ficiency with a new service before you’re 
allowed to use it. This is a good policy to 
implement if it’s practical for you. 

Managing the Applications 

Installing and configuring applications 
software is another integration task that 


can cause endless grief* Software ven¬ 
dors have only just begun to address the 
LAN market* Programs usually operate 
in the LAN environment—in some cases, 
they are aware of the LAN; in others, 
they are not—and may even provide some 
information on network installation* 

But if you’re concerned with central 
management, security, and data integri¬ 
ty, the situation is far from ideal. As 
applications become more complex, so 
does their administration. Unfortunate¬ 
ly, the lack of standard ways in which 
to design, install, and configure LAN- 
based applications makes working with 
each one a new adventure. 

What files belong where? It’s an obvi¬ 
ous question, yet one that even LAN-ori- 
ented applications often don’t adequately 
answer. Obviously, the executable file 
should go in a shared location. That 
might not involve just one file, however* 
There may be one or more supplemen¬ 
tary overlays, the existence of which isn’t 
always documented. Discovering all the 
executable components can itself be a tri- 
al-and-error affair. 

Applications rely on one or more con¬ 
figuration files, the names and purposes 
of which, again, may not be documented. 
Generally, these should be distributed to 
private directories so that the shared pro¬ 
gram can adapt to individual prefer¬ 
ences. But some configuration data may 
need to be public, too. 

In the case of the modem server, for 
example, you don’t need to maintain a 
copy of the list of installed modems and 
their associated settings at each worksta¬ 
tion. Sorting out which configuration 
data should be private and which should 
be public can be a vexing task. Some pro¬ 
grams are quite secretive about where 
and how they store and search for config¬ 
uration data. 

Still, it’s worth the trouble to ferret 
these things out. When you add a new 
high-speed modem to the network, it’s 
easier to update a shared configuration 
file than to distribute a new configura¬ 
tion file and verify that everyone re¬ 
ceives it and installs it correctly. 

Software that provides for device inde¬ 
pendence, such as Microsoft Windows 
and many CAD programs, adds another 
layer of complexity. These programs rely 
on drivers that adapt the software to par¬ 
ticular hardware configurations. If you 
need to be able to log in at more than one 
physical location, a tricky coordination 
problem can result: trying to preserve 
each user’s identity, as well as each ma¬ 
chine’s identity. 

One solution involves a menu front end 
to the log-in procedure that prompts you 
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to Specify aspects of your hardware con¬ 
figuration: for example, VGA versus 
Super VGA. This is a poor technique, 
though, since a wrong choice can crash 
your system. It’s better to record aspects 
of the machine configuration in DOS en¬ 
vironment variables and then use batch 
files to select appropriate initialization 
files. In the DOS LAN environment, cre¬ 
ative use of batch files is a requirement 
for effective administration. 

The Windows Connection 

Windows has been both a blessing and a 
curse in network administration. Win¬ 
dows* consistent environment can greatly 
simplify training and technical support. 
The powerful memory management fea¬ 
tures of Windows 3.0 allow you to bypass 
limitations imposed by DOS (if you have 
the proper hardware). The available ap¬ 
plications enlarge the scope and power of 
desktop computing. However, although 
Windows 3.0 provides more network 
support than any previous version, its 
focus is on simplifying access to network 
resources, not on expanding the ability to 
manage Windows and its applications on 
the LAN. 

Ordinarily, a LAN administrator re¬ 
lies heavily on DOS-based menu systems 
that advertise available LAN services, 
and on batch files that launch and control 
the programs that provide those services. 
Under Windows 2.11, the usual practice 
was to provide menus that would invoke 
Windows applications. But with Win¬ 
dows 3.0*s new ability to multitask DOS 
sessions and the availability of more (and 
more powerful) Windows 3,0 applica¬ 
tions, many users want to work exclu¬ 
sively within Windows. 

Enter a new class of utility designed to 
facilitate integration. Windows Worksta¬ 
tion from Automated Design Systems 
gives back the tools Windows 3.0 takes 
away. With a graphical menu system, a 
batch language, and a vastly improved 
print manager, Windows Workstation 
makes Windows 3.0 more manageable 
on a network than off, It*s available for 
NetWare and Microsoft’s LAN Man¬ 
ager; the latter version ships with LAN 
Manager 2.0. 

The menu system provided with Win¬ 
dows Workstation is, of course, a Win¬ 
dows 3.0 application. That makes it fa¬ 
miliar to Windows users. To specify 
options on a menu, you fill in a simple 
form, which in turn generates a script, 
or, if necessary, you write your own 
script in Automated Design Systems’ 
Multiset script language. Multiset looks 
a lot like DOS batch language, but it adds 
Windows- and NetWare-specific fea¬ 


tures. The variable 5SL0GIN_NAME, for ex¬ 
ample, returns your log-in name. 

Even better, you can use Multiset to 
insert user-specific entries into the Win¬ 
dows 3.0 configuration file, WIN.INL 
For example, PageMaker uses an entry 
that looks like this: 

[PageMaker] 

Defaults=c:\pm\pm.cnf 

You would probably want PageMaker to 
fetch its settings from the network rather 
than from the local hard disk. That way, 
some problems could be resolved over 
the telephone by running PageMaker at 
your workstation using those settings. 
Hard-coding a network path in WIN .INI 
doesn’t separate the machine’s config- 


^Oaily backup 
does not always 
protect critical 
data. 



uration from individual preferences. 

You can use Multiset to create a Page- 
Make r-lau aching menu entry that can 
tweak WIN.INI so that PageMaker will 
find PM.CNF in a public directory 
whose name is qualified by the ?L0G- 
IN„NAME variable. Of course, everyone 
may not need a PM.CNF file. It might 
make sense to identify groups of users 
who share similar configurations—say, 
Art and Production departments—and 
use the script language to direct individ¬ 
uals to the appropriate configuration file 
by group. 

Dealing with the Data 

Backing up the file server remains a vital 
responsibility. Until recently, this has 
been a thankless, labor-intensive job. 
Worse yet, even the most vigilant 
regime-^aily backup—does not always 
protect critical data. Files can change 
several times a day, and each version 
may represent hours of work. If the sys¬ 
tem fails, the files you want most—the 
“working set” of files in active use—will 
be the very ones that yesterday’s backup 
can’t restore. 


In addition, the usual method for 
ensuring backup integrity entails tape 
rotation. If you use multiple tapes in 
rotation—one a day, usually—you can 
maintain a history of versions and guard 
against the loss of a tape (or damage to a 
tape). But how do you keep track of the 
tapes? Maintaining a catalog and docu¬ 
menting what’s stored on each tape re¬ 
quires a lot of work. Moreover, a simple 
rotation scheme doesn't account for the 
need to archive particular files (i.e., 
storing special “frozen” versions of files 
on a separate archive tape). 

What you really need are tools that can 
automate the backup chore. Several ven¬ 
dors provide automated data manage¬ 
ment systems. ARCserve, from Chey¬ 
enne Software, runs as a value-added 
process or NetWare loadable module in a 
NetWare file server. Full or incremental 
backups can be performed interactively, 
or you can use NetWare’s queuing ser¬ 
vices to schedule and dispatch unat¬ 
tended backups. The VAP/NLM imple¬ 
mentation makes server backup a quick 
process: Files move directly from the 
server to the attached storage device, 
generating no network traffic. Jobs can 
be queued on a one-time-only basis or 
scheduled to repeat at regular intervals. 

The VAP or NLM running in the serv¬ 
er can also communicate with a TSR pro¬ 
gram running on a DOS workstation. 
That eliminates the need for a two-stage 
backup procedure: first from worksta¬ 
tion to server, and then from server to 
secondary storage. Instead, workstation 
backups can be scheduled the same way 
server backups are. At the appointed 
hour, the VAP or NLM makes contact 
with the TSR in the workstation and 
moves the specified set of files through 
the network and straight onto tape. 

You can also schedule unattended 
workstation backups or perform attend¬ 
ed backups, so there’s no need for local¬ 
ly attached tape drives. A single backup 
device can serve the whole LAN—al¬ 
though, as with the modem pool, it’s on a 
first-come, first-served basis. 

ARCserve also does a good job of log¬ 
ging each tape session. The administra¬ 
tor can see the whole log; users see only 
their own backup Jobs. The beauty of 
ARCserve is that it overcomes human in¬ 
ertia. Once repetitive workstation and 
server backups have been scheduled, ev¬ 
erything’s automatic—almost. Someone 
still has to pop in a new tape every day, if 
you’re using a tape rotation system. 

Storage Dimensions (San Jose, CA) 
makes innovative use of ARCserve. Bun¬ 
dled with the company’s LaserStor eras¬ 
able optical disk drive, ARCserve works 
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the same as it does when it's used in con¬ 
junction with tape storage* In this case, 
however, Storage Dimensions" drive pro¬ 
vides fast, random access to the archived 
data. This combination protects against 
not only data loss, but also drive failure. 

The LaserStor, being a direct-access 
device, can be used as an emergency 
replacement for the server's hard disk 
drive* It’s slower than a fast hard disk 
drive, so it's not a full-time replacement 
for your ESDI or SCSI drive* But the 
ability to restore the network by switch¬ 
ing to a 1-gigabyte optical backup device 
is an intriguing form of fault tolerance. 

Smart Storage 

By combining features such as those in 
ARCserve with a rule-based expert sys¬ 
tem, Palindrome's The Network Archi¬ 
vist represents a forward-looking ap¬ 
proach to automatic data management. 
Palindrome has structured TNA's func¬ 
tions into four groups, which are de¬ 
scribed below. 

• Backup. TNA’s backup function relies 
on “checkpoints" that resemble tradi¬ 
tional incremental backups, but with a 
twist. For each file, you can specify that 
it be written to tape always, never, or— 
crucially—only when changed. 

• Archiving. An archive, called a “save” 
by Palindrome, is a permanent copy of a 
stable file, TNA defaults to six weeks 
without change as an indicator of stabil¬ 
ity, although you can tweak this param¬ 
eter on a per-file basis* TNA will make 
sure that the file is written to at least 
three different tapes in the tape rotation 
before considering it protected. 

• Restoration, The ease of recovering a 
file's previous versions is one of TNA's 
most powerful features. You find the di¬ 
rectory on a graphical tree, select the file 
from a list, press Enter, and choose the 
version you want. The checkpoint histo¬ 
ry is kept in an on-line database and 
tracked across tapes. 

A catalogue of this type is essential if a 
backup system is to be useful for any¬ 
thing short of disaster recovery. TNA 
can also restore entire volumes. When it 
does, it uses its database to avoid restor¬ 
ing files that were intentionally deleted 
prior to the last checkpoint* 

• File-system maintenance, TNA's most 
compelling feature is the automatic mi¬ 
gration of unused files to tape. This 
“pruning” ability works by monitoring 
file access dates* Using rules defined by 
the LAN administrator, TNA deter¬ 
mines when to move files from primary 
storage (i.e., the server’s disk) to second¬ 
ary storage* This can occur automati¬ 


cally, or it can require TNA to prompt 
for confirmation. 

A “phantom file” can also be left in 
place, A phantom file has zero length and 
carries the name of the migrated file. A 
TSR is loaded on the workstation. When 
you try to access such a file, the TSR 
pops up, explains that the file has mi¬ 
grated to secondary storage, and advises 
you to ask the LAN administrator to re¬ 
store it. 

The future of products like TNA is 
bright* One interesting prospect entails 
the use of a three-tiered storage system 
consisting of a primary magnetic disk, a 
secondary optical disk, and a tertiary 
tape drive. In this scenario, static files 
migrate from primary to secondary stor- 

T 

M. he future of 
products like 
Palindrome’s TNA 
is bright. 



age, and, if untouched for some addition¬ 
al period of time, they migrate from sec¬ 
ondary to tertiary storage. 

Ideally, you would be able to access 
files in secondary or tertiary storage as 
easily as you now can access files in pri¬ 
mary storage* The only difference would 
be an occasional message announcing a 
delay while the system activates an ar¬ 
chived file. 

Managing the Configuration 
Traditional methods of backup and ar¬ 
chiving don't address the need to pre¬ 
serve the work that has been done to con¬ 
figure the network operating system it¬ 
self. Although any good backup program 
will save the network's system files (or 
the “bindery,” in NetWare lingo) to 
tape, products like Cheyenne’s NetBack 
save the logical configuration of the net¬ 
work in a form that allows for its reuse. 

NetBack interprets the data that is 
stored in the bindery files and stores it as 
a description in what Cheyenne calls a 
“vault.” The information is now more 
useful than a literal copy of the NetWare 
bindery* While it can be used to restore a 


server, it can also be used to add a new 
server to a network, endowing the net¬ 
work with the same configuration of 
users, groups, print services, log-in 
scripts, and security. 

Programs like NetBack represent a 
welcome trend. Vendors of network op¬ 
erating systems have, understandably, 
concentrated on the operating systems 
themselves. Auxiliary network adminis¬ 
tration tools are typically weak* This has 
exacerbated the tendency to ignore key 
maintenance tasks. 

Several vendors offer integrated utility 
packages designed to assist in network 
administration* Products like Fresh Util¬ 
ities for NetWare from Fresh Technology 
Group and Cheyenne Utilities for Net¬ 
Ware from Cheyenne Software provide a 
number of programs aimed at managing 
the logical and physical configuration of 
the network and its servers* 

One of the principal tools for manag¬ 
ing the network is documentation. A rec¬ 
ord of each user's access rights, log-in 
script, group membership, and other 
pertinent data, along with a hardware 
configuration inventory, can save count¬ 
less worker-hours in troubleshooting and 
disaster recovery. 

As a manual process, compiling such 
documentation can be an overwhelming 
task. It’s another example of something 
that ought to be done but is put off for 
lack of time. Once again, automation is 
the solution. Both of the products men¬ 
tioned above produce extensive network 
configuration reports drawn from direct 
examination of the live network* 

As the quantity of data grows and the 
number of services multiplies, it be¬ 
comes harder and harder to manage a 
LAN manually. Products such as Palin¬ 
drome's TNA herald an era of automated 
LAN management based on expert sys¬ 
tems and AI techniques. The transparent 
operation of future network management 
systems wOl free you to work smarter 
and to focus on the what, rather than the 
how, of LAN administration. 

The PC world in general is on the 
verge of maturing into what the main¬ 
frame world has become* Demands for 
better management, fault tolerance, and 
security, driven by a trend toward down¬ 
sizing from mainframes and minicom* 
puters, will help to fuel the development 
of the tools and methodologies for man¬ 
aging tomorrow's LANs. ■ 


Jeffrey Sloman is vice president of tech¬ 
nical services for Systems integration, 
Jnc,, an fndianapoiis-hased consulting 
firm. You can contact him on BIX as 
'^jsloman. ” 
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C++ Your 386, 486 & i860! 


The key to taking full advantage of your Intel 
32>btt CPU is a Microway globally optimized 
c»mpiler. The latest NDP C**^, is ideally suited 
to writing numencally intensive applications. 
makes It possible for the user to define his own 
types and specify how they get handled by the 
compiler. For example, where all C compilers 
autonr^tically extend floats to double, thus slow¬ 
ing up coprocessors Bke the 3167 and 4167, 
NDP (and Fortran) handles single precision 
library calls with no loss of speed. In addition, it 
is possible to define new types, and their 
operators, like complex numbers arxj matrices. 

NDP is a full AT&T release 2.0 compatible 
that runs as a compiler as opposed to a 
preprocessor. Since C is a subset of this 


means NDP C++ can also compile C programs, 
and It, In fact, passes all the Rum Hall ANSI C 
conformance tests. NDP C++ is not designed 
to compile old style C programs. If you are 
compiling a C application which is not ANSI 
compatible, we suggest NDP C, which is both 
ANSI, System V UNIX, and K & R compatible. 

MicroWay’s compilers come with the features 
you need to simplify porting to the 32-bit rTX>de 
of the 386, 486, or 860, including a 99% VAX/ 
VMS compatible FORTRAN and a dual dialect 
C which is UNIX System V and ANSI com¬ 
patible. Each NDP compiler is designed to take 
maximum advantage of 32-bjt protected rTX>de 
operation, ir>cluding the 4 gigabyte address 
space of the processor, plus access to 


coprocessors from Intel, Weitek, and Cyrix. 

If you’re burning up a lot of VAX or Cray time, 
you should seriously consider the Number 
Smasher-860. It delivers super-computer 
throughput, running in an ISA bus, for about the 
price of a 486 system. With Number Smasher- 
860 and N DP C- or Fortran-860, you can recom¬ 
pile all of your C or FORTRAN programs and 
run them In any 286,386, or 486 AT system. 

Microway is still your best source for numeric 
coprocessors and accelerators. Our 
FASTCache-SX is the most compatible AT 
upgrade available. 

For more Information, please call Microway’s 
Technical Support Dept at (508) 746-7341. 

ffmi. 




386,486 & i860 Compilers 


Our NDP family of compilers generate globally 
optimized, mainframe quality code that runs on 
the 386, 486 or i860 in protected mode under 
UNIX, XENIX, or extended DOS. The com¬ 
pilers address 4 gigabytes of memory while 
supporting the 80287, 80387, Weitek, and 
C^x coprocessors. Applications can mix code 
from all four compilers and assembly lan- 
guage.To simplify your ports, we have just 
released a full-featured, windowing symbolic 
debugger, ClearView-3/486. that works with 
DOS versions of NDP 386 and 486 compilers. 

NDP Fortran^ is a full F77 with F66 and DOD 
extensions that is 99% VMS compatible. 

NDP runs in two modes—K&R with Sys V 

and MSC extensions or 100% ANSI as 
validated by Plum Hall. 

NDPRascaP*^ is a full ANSI/IEEE Pascal, with 
extensions from C and BSD 4.2 Pascal. 

NDP C++^^ is a fully AT&T v.2.0 compatible 
C++ compiler (not a preprocessor) that con¬ 
tains a full ANSI C cornpiler as a C++ subset. 

N DP-860 compilers.each $1995 

DOS 386SX versk>ns-NDP Tools Indudod $595 
DOS 386 versions-NDP Tools Included .$895 
DOS 486 versions-NDP Tools included $11 95 

UNIX/XENIX versions .CALL 

NDP VMEM Virtual Mennory Manager $295 
NDP Link - Incremental Linker .$295 

ClearVlew^-3/486Debugger.$395 

NDP Wlndows^^ Ubrary: $125, C Source: $250 

NDPPIor^.$325 

NDP/FFTT»"NDPor80x87version... ea. $250 
Halo Professional.$595 

NDP NAG^ Workstation library is a subset of 
the NAG mainframe libraries. It contains 172 
routines designed to solve differential equa¬ 
tions and eigenvalue problems, perform matrix 
operations, fit curves, do statistics and regres¬ 
sion analysis, eta. 386 Version: $895 


R AMpak''^'^ Your Compaq! 


RAMpak^ - one or four meg 32-bit memory 
expansion module for Compaq Deakpro 386 
20/25 One meg ..$150, Four meg.. $400 


NumberSmasher-860™ 


Number Smasher-860 is the highest perfor- 
manoe coprocessor card ever to run in an ISA or 
EISA bus or as part of a transputer system. 
Delivers up to 80 million floating point operations 
per second at 40 MHz and pn^uces over 12 
double precision Unpack megaflops. The board 
comes standard with an ISA interface, two 
transputer link adapters, your choice of NDP 
Fortran, C-m-, C or Pascal for the i860 running 
under MS-DOS, UNIX or SunOS, plus 8 meg of 

high speed merrxxy.33 MHz: $^95 

40 MHz: $9200 32 MB version: add $5000 

NDP NAG/860 is a Microway port of the NAG 

workstation library to the i860.$1495 

NDP Halo 860 includes HALO Professional 
plus the Microway 860 interface library... $895 



Microway’s FASTCache-SX was PC Week’s 
“Analyst’s Choice’for AT SX accelerators. It is 
the ideal upgrade to run Windows 3.0 on your 
AT as it has outperformed all SX motherboards 
that have been tested to date. 
FASTCache-SX^—The most cost effective 
accelerator on the market today. This half- 
length 16-blt card plugs into your I/O channel 
and 286 socket speeding up all applications by 
a factor of 2 to 4. Runs all 386 applications, 
OS/2 and Windows 3.0. Features a 16 or 20 
MHz 80386-SX, a 4-way 32K cache (expan¬ 
dable to 64K) and a math coprocessor socket. 
16MHz:$495 20 MHz: $595 Cable:$95 

FASTCache-SX/Plus^ — The "Windows 
Solution’—combines the FASTCache-SX ac¬ 
celerator with up to 8 megabytes of extended 
memory. The Plus occupies a 16 bit slot and 
can be optionally purchased with memory 
and/or a coprocessor. The OK prices are: 

16 MHz: $595 20 MHz: $695 Cable: $95 

NUMBER SMASHER-386^^ —This full-sized 
card replaces the 80286 microprocessor on your 
IBM AT or compatible motherboard with an 
80386 that runs at 20 or 25 MHz. It runs numeri¬ 
cally inter\sive applications up to a factor of 60 
times faster, while maintaining full hardware and 
software compatibility when running ail 386 ap¬ 
plications. Options indude 64K of high speed 
cache memory, up to 8 megabytes of 32-bit 
memory, and an Intel 80387, Weitek, or Cyrix 
numeric coprocessor.from $^5 


Parallel Processing 


MicroWay’s IBM compatible Monoputer, Quad- 
puter, Videoputer, and Unkputer boards work 
together using Inmos transputers to provide 
expandable, plug-in mainframe performance 
for your desktop PC. 

Monoputer^— Indudes one T800 and up to 
16 meg of RAM for parallel code development. 
The 4 MWhetstones T800 makes it the ideal 
FORTRAN engine for cost-effective execution 
of your mainframe programs.from $1295 

Quadputer^— This board for the AT or 386 
can be purchased with 1 to 4 transputers and 
1 or 4 meg of memory per transputer. Two or 
more Quadputers can be linked together to 
build networks of up to 1CX3 or more transputers 
providing mainframe power.from $1845 

Llnkputer^*^— Unks up to 8 boards to provide 
dynamic transputer topologies.$1500 


Number Smasher-486T“ 


Personal Workstation magazine, June 1990, 
said, “The Number Smasher-486 lives up to Its 
name. Its numeric performance exceeds that of 
all25-MHz systems we’ve tested to date. It gives 
you top 486 performance for the best price." 
Number Smasher-486T*" — Microway’s family 
of 486 motherboards indudes ISA and EISA 
models running at 25 and 33 MHz. All take 
advantage of 486 Burst nxxfe and the top of the 
line indudes a 256K second level cache and 
SIMM sockets for up to 64 megabytes of RAM 
and a 4167 socket.from $2495 



WEITEK, INTEL, CYRIX 


4167-25 .$995 

4167-33 .$1295 

3167-20/-25/-33 .$495/$795/$995 

mW3167 Micro Channel-25/33 .. from $1295 


mW3167/80387 Board 


. $200 

8087 _ 

...$80 

8087-2 . 

. $115 

80287-8 .. 

..$180 

80387-16SX . 

. $280 

80387-16 , 

..$295 

80387-20SX . 

. $300 

80387-20 . 

..$345 

80387-25 ... 

. $439 

80287XL , 

..$180 

80387-33 ... 

. $540 

287Turbo-20T»^ . 


. $345 


CyrixCX83D87FasMathT»- SX16MHz: $230 
20 MHz: $279 25 MHz: $359 33 MHz: $449 


Micro _ World Leader in PC Numerics 

Corporate Headquarters: P O. Box 79. Kingston. MA 02364 USA (508} 746-7341 
32 High St., Kingston-Upon-Thames. UK.. 081-541-5466 
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DUELING 

PROTOCOLS 

Will SNMP win out over CMIP, or vice versa? 

Or does each have a role to play? 

SHARON FISHER 


O ne of the hottest topics in net¬ 
working today is network man¬ 
agement. Now that most of the 
connectivity and interoperability 
issues have been or are being resolved, 
you can turn your attention to keeping 
track of the devices on your networks, 
checking on the network’s performance 
and load, and diagnosing and correcting 
any problems. 

While products that manage homoge¬ 
neous networks have been available, 
managing heterogeneous networks is 
mote complex. Some people fear that if 
you depend on one vendor’s proprietary 
solution to manage your network, that 
vendor could try to steer the blame 
for any problems toward third-party 
products. 

Therefore, much of the attention in 
managing heterogeneous networks has 
focused on two families of network man¬ 
agement protocols: the simple network 
management protocol (SNMP), which 
comes from a de facto standards-based 
background of TCP/IP communication, 
and the common management informa¬ 
tion protocol (CMIP), which derives 
from a de jure standards-based back¬ 
ground associated with the Open Sys¬ 
tems Interconnection (OSI). 

Until fairly recently, debates compar¬ 
ing the two sets of protocols have raged 
in conferences, electronic discussion 
groups, and scholarly papers. Now, how¬ 
ever, proponents of both sides are begin¬ 
ning to admit that both protocol families 
have a role to play in managing the net¬ 
works of the future. And discussions are 
currently moving toward trying to figure 
out which duties each protocol family is 
best suited for. continued 
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DUELING PROTOCOLS 


Similarities 

In many ways, SNMP and CMIP are 
more similar than they are different—a 
view that even die-hard proponents of one 
or the other admit. “They’re similar in 
that both have the same goal: to move 
network management information from 
one place to another, so the network 
manager can retrieve information from 
a device, make changes, and find out 
what’s broken,’’ says Jeff Case, one of 
the authors of SNMP and president of 
SNMP Research (Knoxville, TN), a 
company that supplies core software to 
SNMP vendors. “For problem diagno¬ 
sis, for capacity planning, for report gen¬ 
eration—both would be useful in that 
regard.’’ 

Both protocol families use the concept 
of a management information base. A 
MIB consists of a set of variables, test 
points, and controls that all devices on 
the network support and that a network 
manager can control. 

In addition, both protocols allow for 
vendor-specified extensions to the MIB. 
These extensions could allow you to con¬ 
trol devices more specifically without 


ACTION SUMMARY 


SNMP V8. CMIP 

Both SNMP and CMIP have 
the same goal: to move infor¬ 
mation from one place to an¬ 
other so the network man¬ 
ager can find out what's 
broken. Both use manage¬ 
ment information bases and 
vendor-specified extensions 
to MIBs. The differences be¬ 
tween the two lie in data ac¬ 
cess philosophy, polling ver¬ 
sus reporting techniques, 
functionality, size and perfor¬ 
mance, type of transport 
layer, standards and testing, 
and product availability. Both 
protocol families have a role 
to play in managing the net¬ 
works of the future. 



requiring that you use a least-common- 
denominator approach to network man¬ 
agement. They could also enable the 
management of heterogeneous networks. 

In some cases, SNMP proponents have 
bowed to CMIP and taken advantage of 
ways in which the CMIP specifications 
are superior. For example, vendors are 
making the SNMP MIBs and extensions 
to them compatible with those that are 
used by CMIP. In addition, the content 
and structure of SNMP packets are de¬ 
fined using the abstract syntax notation 
(ASN. 1) OSI-standard protocols. 

Differences 

The differences between SNMP and 
CMIP are also present in a number of 
areas, and they often end up being as 
much a matter of “religion’’ as anything 
else. “The differences between SNMP 
and CMIP are in the category of differ¬ 
ences between C and Ada,’’ Case says. 
Specific differences depend on “who 
you ask—whether they’re a frothing-at- 
the-mouth SNMP lunatic or a frothing- 
at-the-mouth CMIP lunatic.’’ The fol¬ 
lowing list contains some of the differ¬ 
ences. 

• Data access philosophy. SNMP is ori¬ 
ented more toward retrieving individual 
items of information; CMIP is oriented 
more toward retrieving aggregate infor¬ 
mation, Case says. “Suppose we had a 
database of employee records, and the 
employee record consisted of name, 
number, department, and salary. In 
SNMP, we would say, ‘What is the value 
of employee recordl What is the value of 
employee name for a particular employ¬ 
ee, and what is the value of social secur¬ 
ity number! What is the salary for a par¬ 
ticular employee, and what is the 
department!" SNMP would say, ‘The 
value of this field is this and the value of 
that field is that.' In CMIP, we say, ‘Tell 
me about employee, such that employee is 
so-and-so.’ ’’ 

In other words. Case continues, “in 
SNMP, you ask for just what you want, 
and what you asked for is Just what you 
get. In CMIP, you say ‘give me the class 
of what I want, subject to certain con¬ 
straints,’ and it gives you everything ex¬ 
cept what you threw out. In SNMP, you 
ask for and receive answers to more fo¬ 
cused questions, where CMIP deals with 
data more in bulk.” 

Both approaches have their advan¬ 
tages, Case points out. “It depends on 
what problem you’re trying to solve. If 
you’re trying to deal with individual in¬ 
formation objects, then you want to use 
SNMP. Suppose that I wanted to find out 
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about a particular individual’s salary. 
The CMIP approach is to get the whole 
database and throw out everything you 
don’t want. It’s not terribly efhcient. But 
if you want the whole [database], then 
CMIP is going to be better.” 

• Polling versus reporting. Similarly, 
SNMP works by polling, or regularly 
asking each device for its status, while 
CMIP uses reporting, or having the de¬ 
vice inform the manager of its status 
when it changes. “SNMP polls devices to 
find out if they’re dead or alive, while 
CMIP relies on the device itself to com¬ 
municate to the management system that 
something has happened,” says David 
Mahler, formerly responsible for mar¬ 
keting activities for OpenView (a net¬ 
work management product from Hew¬ 
lett-Packard) and now vice president of 
marketing for Remedy (a start-up com¬ 
pany in Palo Alto, CA, developing proto¬ 
col-independent network management 
products). 

CMIP’s approach has both advantages 
and disadvantages. “If you have a large 
number of devices that you’re polling all 
the time, you can consume net bandwidth 
[with SNMPJ,” Mahler points out. 

For example, the SNMP demonstra¬ 
tion at the 1990 Interop (see the text box 
“The Field of Battle” on page 186) fea¬ 
tured an admittedly unusual 26 network 
management devices, each doing its own 
polling. These took up some 15 percent 
to 20 percent of the Ethernet show net¬ 
work, according to Rich Fitzgerald, the 
western region support manager for Xy- 
plex (Boxboro, MA) who helped to ar¬ 
range the demonstration. 

In general, the whole issue of what 
percentage of the network the load man¬ 
agement should be allowed to take up is 
unresolved. Many people in the network¬ 
ing community are concerned about it. 
However, with SNMP’s philosophy, 
“you can have stupid devices that don’t 
have to be smart enough to tell you they 
have problems,” says Mahler. This, 
combined with SNMP’s smaller size re¬ 
quirements, makes it more useful for 
smaller devices such as PCs. 


• Functionality. CMIP is generally 
thought of as having more specific fea¬ 
tures and capabilities. But, notes Case, 
they may well be capabilities that you 
neither want nor need. 

“For example, take the ability to move 
a table of 10,000 information items from 
one location to another. CMIP will do 
that better. But an SNMP person says, 
‘Why would I want to move a table of 
10,000 items? All I want to do is scan the 
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DUELING PROTOCOLS 


The Field of Battle 


any of the milestones associ¬ 
ated with the SNMP-CMIP de¬ 
bate have occurred at Interop, 
an annual exhibition and tech¬ 
nical conference dedicated to helping 
people set up and manage heteroge¬ 
neous networks* In 1987, discussion 
began on developing SNMP based on 
the eartier, less complex SGMP, while 
CMIP was still being defined. 

User organizations, in general, were 
interested in getting products with 
which to manage their already burgeon¬ 
ing networks. Vendors, in general, were 
hoping to have to develop only one fam¬ 
ily of network management products 
rather than two, since even SNMP pro¬ 
ponents conceded CMIP would prob¬ 
ably be the final result. 

Then, at the 1988 Interop, competing 
panels of SNMP and CMIP vendors 


each insisted that their protocol was 
superior and that future Interop con¬ 
ferences would demonstrate that. At 
the same time, the Internet Activities 
Board, which acted as a governing body 
for the TCP/TP networking community 
and provided some measure of control 
over the de facto standard protocols, 
was debating which of the protocols it 
should approve* The eventual result was 
that both were approved: SNMP for the 
present, and CMIP as a future goal. 

CMIP proponents were far less in evi¬ 
dence at the 1989 show* Only a couple 
of vendors demonstrated products, 
while numerous SNMP products were 
shown* Then, at the 1990 show, SNMP 
exploded: Nearly 50 companies took 
part in a demonstration referred to as 
the SNMP Solutions Showcase. Again, 
only a few CMIP products were shown. 



table and ask for the things I wanted in 
the first place*" 

Karen Auerbach, president of Epi¬ 
logue Technology (Ventura, CA), 
agrees. She points out that while CMIP 
may have more capabilities built in, most 
of them can be accomplished elegantly 
with SNMP if you’re familiar with the 
protocol. 

• Size and performance^ Case says that 
"SNMP is going to tend to be smaller, 
faster, and less expensive than a CMIP 
implementation* CMIP will require 
more processor capacity, run slower, re¬ 
quire more memory, and be more expen¬ 
sive.’’ This also relates to the polling ver¬ 
sus reporting issue, because polling 
requires less intelligence from the de¬ 
vices being managed than reporting 
does. 

For example, in most cases, vendors 
can implement SNMP in a pop-up TSR 
program on an MS-DOS PC, Case says. 
“You can't do that with CMIP* Of 
course, if you buy extended memory and 
a big extended memory board, sure, 
someone can come up with a counter¬ 
example and make a liar out of me.” 

SNMP’s simplicity also gives devices 
“more bang for the buck” in terms of 
CPU load, Case says* A standard mea¬ 
sure of CPU use in network management 
is “management operations per second,” 


or MOPS, a similar measure to millions 
of instructions per second (MIPS) and 
floating-point operations per second 
(FLOPS). “You’ll get a lot more MOPS 
out of SNMP than out of CMIP*” 

Because of SNMP's smaller size, it 
has even been implemented in such de¬ 
vices as toasters, compact disc players, 
and battery-operated barking dogs* At 
the 1990 Interop show, John Romkey, 
vice president of engineering for Epi¬ 
logue, demonstrated that through an 
SNMP program running on a PC, you 
could control a standard toaster through a 
network. 

Similarly, Simon Hackett, of the Uni¬ 
versity of Adelaide in Australia, working 
with TGV (Santa Cruz, CA), demon¬ 
strated a CD player with an X Window 
System interface through which you 
could select discs from a library, choose 
which songs to play, and adjust the vol¬ 
ume* And you could perform all these 
functions over a network, as TGV staff¬ 
ers learned one evening when a bored 
Hackett cranked the volume to 11 in the 
Santa Cruz offices from his computer in 
Australia. 

At the same Interop conference. Case 
used a battery-operated barking dog to 
demonstrate how two SNMP network 
managers could control the same device. 
Playing on one of Case’s signature ex¬ 
pressions, “That dog won’t hunt,” the 


dog would walk and yap when directed to 
by either program, but would return an 
error message if the two programs tried 
to control it simultaneously* 

Although these demonstrations were 
just for fun, they pointed out how SNMP 
could be applied to noncomputer devices 
as well* Hacketl’s CD player was con¬ 
nected to the network through a “black 
box” he built with 64K bytes of RAM. 
Several people asked to buy copies of the 
box since it wasn’t specific to the CD 
player. He and Romkey joked about de¬ 
signing a “home-appliances MTB” that, 
all kidding aside, could be implemented 
to automate any number of devices. 

• Transport layers. For its underlying 
transport mechanism, which is what 
transmits data between nodes on a net¬ 
work, SNMP requires only “unreliable 
datagrams,” which means it can be used 
with Ethernet, Novell's IPX, UDP, and 
other simple communications protocols. 
CMIP, in comparison, requires a reliable 
transport layer, such as TCP/IP or OSI’s 
connection-oriented TP-4 transport pro¬ 
tocol. 

While this sounds shaky, “unreli- 
abie” in this case means only that the 
data is sent with no guarantee of deliv¬ 
ery. If the receiving device doesn’t ac¬ 
knowledge that it’s gotten the data, the 
sending device simply transmits the mes¬ 
sage again. 

The usual analogy for unreliable ver¬ 
sus reliable is a letter versus a phone call. 
The phone call sets up a circuit between 
the communicating nodes, while the let¬ 
ter is simply sent. On the other hand, let¬ 
ters require less equipment and overhead 
than do phone calls. What's true for the 
letter is also true for unreliable datagram 
transport. 

While the reliable transport layer 
makes CMIP better at retrieving large 
amounts of data, it may also make the 
network harder to manage when trouble 
occurs. And that is when managers need 
network management the most, Case 
says, “Say that the network is in a fault 
state. Use of unreliable transport allows 
the network management station to retry 
until it gets through. A connection-ori¬ 
ented net work tends not to be able to deal 
with that, and it may not even be able to 
get a connection in the first place.” 

In other words. Case explains, when 
troubles occur, “you want network man¬ 
agement to run on an all-terrain vehicle. 
You don’t want a more fragile vehicle— 
[the messages] have got to get through.” 

• Standards and testing. CMIP, like 
other OSI protocols, is an international 
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DUELING PROTOCOLS 



Who’s Who in CMIP? 


D ifferent groups of vendors have 
carried the CMIP torch. These 
days, the controlling group* 
formed in 1988, is known as the 
Open Systems Interconnection Network 
Management Forum (OSI/NM Forum). 
It includes "essentially all the major 
computer and telecommunications com¬ 
panies in the world,” says David Mahler 
of Remedy. 

"We got together two years ago be¬ 
cause the feeling from our customers 
was that even if you still have propri¬ 
etary networks out there, it is necessary 
for the network management systems to 
talk to each other. It would be wonder¬ 
ful if everyone moved to totally stan- 
dards-based networks, but reality sug¬ 
gests that that isn't going to happen 
overnight. So, the companies got to¬ 
gether to devise a way to let the manage¬ 
ment systems talk to each other. " 
Mahler points out, too, that the fact 
that the organization chose the OSI net¬ 
work management protocols doesn't 
imply anything about the structures of 
the underlying networks. "We chose 
OSI rather than anything else. We could 
have picked SNMP or a proprietary pro¬ 
tocol, but because [the Forum] was de¬ 
signed as an international organization 


from the start, we picked an internation¬ 
al standard. It has almost nothing to do 
with whether the network itself is OSI; it 
Just uses the OSI mechanism.” 

The purpose behind the OSI/NM Fo¬ 
rum is to make sure the vendors all 
make the same choices along the way 
toward developing products from the 
protocol specifications, Mahler says. 
“There are three phases to forming a 
standard. One is generating the base 
standard, which is performed by stan¬ 
dards bodies. When you generate the 
base standard, you build in options for 
implementing it,” So, when the imple¬ 
mentation takes place, vendors produce 
"implementation agreements” to make 
sure everyone selects the same options. 

The third part is developing a suite 
for testing interoperability and confor¬ 
mance. Mahler explains, "The OSI/ 
NM Forum didn't want to get involved 
with that, so we contracted with the 
Corporation for Open Systems,” which 
also helps develop conformance testing 
for other OSI protocols. "We're square¬ 
ly an implementors' group/' Almost 
constantly, some subcommittee is meet¬ 
ing somewhere; in addition, the organi¬ 
zation has plenary meetings every quar¬ 
ter. "It's different from a lot of organi¬ 


zations, because it's much more like a 
multicompany project/' 

Much of the CMIP versus SNMP 
rhetoric present in earlier years was due 
10 a different group of vendors. The 
CMOT group praposed running CMIP 
protocols over TCP/IP networks— 
hence the name: CMIP over TCP/TP, or 
CMOT. “The CMOT spec is [from] 
quite a different group of people with 
different attitudes,'' Mahler says. “My 
particular opinion, and I think you'll 
find it to be the general consensus, is 
that CMOT is dead. It lost its market 
window, and SNMP has very well filled 
the role of management protocol for 
TCP/IP. The SNMP community deliv¬ 
ered more functionality, faster, to the 
marketplace." 

The OSI/NM Forum's role is differ¬ 
ent, Mahler insists. "The CMOT com¬ 
munity was working on the problem of 
managing TCP/IP devices. That's the 
same thing that SNMP was doing. The 
Forum worked on a very different prob¬ 
lem. [Its members] didn't care what net¬ 
work you were trying to manage. They 
said the management systems had to 
talk to each other and were largely inde¬ 
pendent of the kind of network out 
there/' 


standard controlled by international 
standards bodies such as the ISO. Ven¬ 
dors can test their implementations, says 
Mahler, against a conformance test suite 
from the Corporation for Open Systems 
(COS), which also performs confor¬ 
mance tests for other OSI protocols. In 
addition, through public demonstrations 
such as Interop’s, as well as more private 
ones, vendors can demonstrate that their 
products interoperate. 

SNMP, in contrast, is not an interna¬ 
tional standard, although, like TCP/IP, 
it is controlled by the Internet Activities 
Board. Vendors primarily check their 
implementations with interoperability 
testing. 

Some organizations, international 
ones in particular, may find that they are 
required to go with protocols that meet 
international standards. "The reality is 
that we're in North America, where 
TCP/IP is very popular, and so SNMP is 
[very popular, too],” explains Mahler* 


“But that's not true on a worldwide 
basis.” 

For example, although the Govern¬ 
ment OSI Profile of the U.S* government 
does not yet cover network management, 
it does require using other OSI protocols 
in cases where they're applicable and 
available (see "The Latest GOSIP,” June 
1990 BYTE). It's logical to assume that 

kJNMP has one 
advantage: There 
are more products 
supporting It. 



future implementations of GOSIP will 
require CMIP, 

* AvaUabithy of products. If practicality 
is the most important principle to you, 
SNMP has one undeniable advantage: 
There are a lot more products supporting 
it than CMIP. "There's certainly a lot of 
interest in CMIP, but it doesn't have 
many interoperable implementations to¬ 
day,” says Case* “People can go off and 
buy lots and lots of products based on 
SNMP: routers, Ethernet hubs, fiber de¬ 
vices, Ethernet devices—the list goes on 
and on. I don’t think the same is true for 
CMIP," 

For this reason, Case is less concerned 
about the standards issue. "The stan¬ 
dards that are the most interesting to me 
are the ones that are used^ not the ones 
that are blessed but not implemented.” 

Vendors confirm the dichotomy, "We 
talk of a * selling standard' and a 'buying 
standard,' " says Steve Saltwick, area 
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"BITWISE HAS 
STOIENTHE 
THUNDER." 

COMPUTER SHOPPER 

33 Mhz 486 Super Portable 

Powerful. Portable. Rugged. Bitwise introduces their new series 
of Super Portables. Three featurd'packed models that offer the 
finest, fastest, most awesome computing power available today. 
And one of the only portable lines with optional internal CD-ROM. 
They're taking the market by storm. 

CPU . RAM HARD DISK 

Model 433E/VP 486-33 EISA 4-32 MB 200-500 MB 

Model 333/VP 386-33 4-16 MB 100-500 MB 

Model 316/VP 386-SX 2-16 MB 40-500 MB 

Key Features: VGA 16 level Gas Plasma 
(color option), 3-4 free full length slots. 

Fully compatible with all PC/AT hardware 
& software. 

Bitwise also offers a complete line of 
portables, desktops, and networks to fit 
any need, including custom designs. 

BITWISE DESIGNS. INC. 

701 River Street. Troy. NY 12180-1233 
1-800-367-5906 516-274-0755 • FAX! 518-274-0764 
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PROGRAMMERS 

DON’T USE SHELLS, 
THEY WRITE THEM. 

If you or your clients 
require a custom menu 
system, Mi-Shell is the 
ideal tool... generate 
the perfect DOS shell 
with Mi-Shell's Forth- 
like script language. 

* Uses less than 10K • Built in debugger 

* Fast browser & multi window editor 

* Includes several pre-defined scripts 

WHY BUY SOMEONE ELSE'S SHELL? 
OPERfalOtork 800 *542 •0938 

VISA and MaalerCard accepted 

21^keley R ^rooklyn, NY 11217 ■ Voice: 718-398-3838 * BBS: 718-638-2239 
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manager for networking products at Tan¬ 
dem Computers in Cupertino, Califor¬ 
nia. Customers insist on current or fu¬ 
ture support for OSI protocols, but they 
aren’t buying such pr^ucts yet, he says. 
“OSI is a ‘selling* standard—customers 
want to be able to move to it—but custom¬ 
ers are buying SNMP.*’ 

Mahler concedes that fewer CMIP im¬ 
plementations exist, but he says it’s only 
a matter of time. “The first year that 
SNMP came out, there were only three 
or four [implementations]. The second 
year, there were 12 to 14. The third year, 
30 some. [CMIP] will go through a simi¬ 
lar pattern,** he predicts. Case agrees 
that CMIP products are in development 
and on their way: He’s even implement¬ 
ing one himself. (To tell who the CMIP 
players are, see the text box “Who’s 
Who in CMIP?** on page 188.) 

Network Detente? 

The future, Mahler and Case agree, will 
see CMIP and SNMP devices working 
together to manage networks. “SNMP is 
focused a little more on the manager-to- 
device area, whereas the Forum imple¬ 
mentation of CMIP [see the text box 
“Who’s Who in CMIP?’*], which is the 
most active area right now, is focused on 
communications between management 
systems,” Mahler says. “We think that 
the two have largely complementary 
roles.” 

“What you may find is that SNMP 
will be used for some parts, and CMIP 
will be used for others,” concurs Case. 
“You may find a time where the ‘man¬ 
ager of managers,* based on CMIP, is in¬ 
teracting with the SNMP manager to 
control a particular LAN—SNMP with¬ 
in Dallas, but CMIP between Dallas and 
Chicago. It’s not an either-or.” 

While this may sound complex, it’s 
not all that different from the way pro¬ 
gramming languages work now, Case 
points out. Programmers don’t try to 
write everything in the same language; 
they work with a “toolbox” of lan¬ 
guages, each designed for a specific pur¬ 
pose. “There are dozens of network 
management protocols today,” he says, 
citing IEEE 802.1, FDDI’s SMT, IBM’s 
NetView, DEC’S NICE, and IBM/ 
3Com*s CMOL as just a few examples. 
“I wouldn’t be surprised if there were 
more in the future. SNMP and CMIP are 
the two that happen to be getting the most 
attention [right now].” ■ 


Sharon Fisher is a San Francisco-based 
freelance writer specializing in computer 
communications. She can be reached on 
BIX as **sharonfisher.*' 
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Even This Is More Confining Than Clipper. 


Just as the vast expanse of the American West gave its settlers a new perspective 
on opportunity, Clipper’s open architecture lends unprecedented freedom to 
application development. 

Unlike fixed systems, Clipper never forces you to “make do". Its language Is 
fully extensible with user-defined functions and new user-defined commands. 

You can extend the language with routines written in dipper itself, or integrate code 
from other languages like C, Assembler, dBASE® and Pascal. Odds are, you already 
have knowledge you can use with Clipper! 

But if a customizable language isn’t enough, there’s even more elbow room. 
Database and I/O drivers can be supplemented or replaced. Even Clipper’s linker 
knocks down barriers by allowing you to develop applications larger than available 
memory, without defining overlays! And when you’re done, Clipper’s compiler 
generates stand-alone, executable files for cost-free, unrestricted distribution. 

So, don’t let the bounds of fixed systems fence you in. Unleash your imagination 
in the wide-open spaces of Clipper. To find out more, give us a call today. 

Clippen 5.0 

The Applkatiofi Development Standard 

213/390-7923 

Ask For Department-A 


s Nantucket . 
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Systems that revolutionized 
die computer industry! 


All backed by Northgate support and service that’s 
unmatched by any odier company! 


There are a lot of copy-cat “slim-line” systems out 
there, but don’t be confosed. These are the ORIGINAL 
Slimline systems from the pioneer of this trend-setting 
technology: Northgate. 

In just under a year, SlknLine has become our most 
popular system. And with good reason. Only SlimLine 
gives you full 286, 386SX^and 386^ DX power in a 
package only 4.25 high and 16.5" square. 

Nowfive new SlimLine systems! “Northgate for 
1991" features a SlimLine family that offers more choice 
than ever before: SlimLine 286/12, 386SX/16 and 
20 MHz plus SlimLine 386/25. 


Our new powerhouse 386/33 rounds out our complete 
range of systems. 

Northgate SlimLine Common Features: 

• Small footprint Slimline case with room for two exposed and 
one intemaJ half-height de^ ices 

■ Intel® and Weitek® math coprocessor support 

• 150 wart power supply 

• Clock calendar chip rated at five years 

• Front mounted reset and high/low speed controls 

• MS-DOS 4.01 and GW-BASIC installed 

• On-line User’s Guide to MS-DOS 4.01 

• FCC Class B Certified 

• I parallel and Z serial ports 

• Built-in VGA video adapter 

• Built-in IDF hard drive and floppy disk controllers 

• Five open expansion slots (three 16-bit full length, two 8-bit halfdength) 


Here’s how we put full power into a jjerformance package only 4.25" high! 



Revolutionary fully-integrated 
motherboard with built-in IDE 
hard drive and floppy drive 
controllers, one parallel and two 
serial ports and i64>it VGA 
controller 


Unique Northgate expansion 

with three fulNeng^ 16-bit 
two half-length 8-bit slots 


4.25' 


Drive bays with room for 
two 5.25" and one 35" device 


150 watt 
power suppfy 













Here they are...the Nothgate family of Super SlimLinesT 
One format, six sensational systems—take your pick! 


NEW! SlimLine 286/12 MHz 

Ideal entry level system for use as network terminal or stand 
alone system for office and home use. Excellent for word 
processing, simple spreadsheet and light graphics programs. 

• Intel® 80286/12 MHz processor • 1.2Mb and 1.44Mb flc^pics 

• 2Mb of RAM on motherboard • 12 " VGA gray scale monitor 

• 40Mb hard drive • OmniKc}^ keyboard 

1169900 

Or as low as *55®® per month* 


NEW! SlimLine 386SX/16 and 20 MHz with 64K cache 

No ordinary SX! Northgate engineered these systems with 64K 
cache memory to allow you to run Microsoft Windows and other 
32-bit software at quick cache-enhanced speeds. Handles database 
management, graphics and spreadsheet applications with ease. 
Choose 16 or 20 MHz models. 

• Intel 80386SX 16 or 20 MHz 
processor 

• 2Mb of RAM on motherboard 

• 40Mb hard drive 

• 64K SRAM read/write-back 
cache 


• 1.2Mb and 1.44Mb floppies 

• 12" VGA gray scale monitor 

• OmniKcy keyboard 

• Microsoft® Windows'^3.0 
and mouse 





Standard SlimLine Upgrades (Add to the base system price) 


386SX/16 ® 1999^^ Or as low as *65®® per month* 
386SX/20 ®2199^ Or as low as *70®® per month* 


The system that started it all... SlimLine 386/20 MHz! 

SlimLine 386/20 zips through complex spreadsheets, moderate 
programming needs, desktop publishing and other demanding 
applications. 

• 12 "VGA gray scale monitor • Intel 80386/20 MHz processor 

• Microsoft Windows 3.0 • *^AM on motherboard 

and mouse • 40Mb hard drive 

• OmniKey keyboard • 1.2Mb and 1.44Mb floppies 


* 2499 ®® Or as low as *80“ per month* 


NEW! SlimLine 386/25 and 33 MHz powered up 
with 64K cache! 

Now for the first time ever, you can gpt award-winning 
Northgate Elegance”* performance in our SlimLine case! SlimLine 
386/25 and 33 are ideal for speeding through processor-intensive 
tasks like desktop publishing, CAD/CAM, large database and 
business programming applications. 

• Intel 80386/25 or 33 MHz • 1.2Mb and 1.44Mb floppies 

processor • 12 * VGA CTay scale monitor 

• 4Mb of RAM on motherboard • Microsoft Windows 3.0 

• 64K SRAM read/write-back cache and mouse 

• 40Mb hard drive • OmniKcy keyboard 


Hard 

Drives 

12* Gold Star 
VGA Gray Scale 
640 X 480 ! 

GoldStar 

1 14* VGA Color 
640 x 480 

Panasonic 

14* VGA Color 
1024x768 

I NEC 3D 

14* VGA Color 
1024 X 768 

40Mb IDE 

$ 0.00 

$300.00 

$ 400.00 

$ 650.00 

80Mb IDE 

$200.00 

$500.00 

$ 600.00 

$ 850.00 

lOOMb IDE 

$300.00 

$600.00 

$ 700.00 

$ 950.00 

200Mb IDE 

$600.00 

$900.00 

$1000.00 

$1250.00 


Call for latest pricing and custom configuration specifications. 


“Northgate stops at nothing to please 
its customers” pc Magazine Sept. 25,1990 


• NEW 60-D^ No- 
Risk Trial — if you 
aren’t 100®/o satisfied, 
return it! 

• Full one year parts 
and labor warranty on 
^tems, 5 years on 
OmniKey keyboards. 

• Northgate responds 
to your needs with 
overnight shipment 
of parts — at our 
expense! 


• Free on-site service to 
most locations for one 
year if we can’t solve your 
needs over the phone. 

• Toll-free 24-hour 
technical support — the 
industrys best! 

• For your convenience, we 
accept VISA, MasterCard, 
Discover and Northgate’s 
Big ‘N’ card. We offer 
leasing and financing 
options, too! 


GALL TOLL-FREE 1 QQlz 

24 HOURS EVERY DAY 0UU"r>^0"l WO 
New ... fax your order toll free! 800-323-7182 

Notice to the Hearing Impaired: Northgate has TDD capability. Dial 800-535-0602. 


386/25 * 2699 «« Or as low as *80“ per month* 

386/33 *28990® Or as low as *90®® per month* 


7075 Flying Cloud Drive, Eden Prairie, MN 55344 
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INorthgate Elegance. 


The industry’s hipest rated 

3^’and 486 systems! 


ffiGAZINE 


EDITORS’ 

CHOICE 


1989 TOP 100 


When we say Northgate manufactures the highest-performing 
best-supported computer systems in the world ... it’s a fact. 
Industry experts and customers worldwide agree! 

In test after test, Northgate Elegance systems |>erform flawlessly. 
After the competition has been put through the same demanding 
paces, only Elegance 386 and 486 emergp as the winners. 

And here’s the proof! Northgate has won four PC Magazine 
Editor’s Choice Awards and received InfoWorlds Number One and 
Number Products of 1989. And that’s just the beginning. 

In the December 1990 Issue of Computer Shopper, Elegance 
486/25i was awarded the prestigious “Best Buy” honor. That makes 
an unprecedented FOUR YEARS IN A ROW that Northgate has 
been voted number one by the publication’s readers. 

We’d be fooling ourselves (and underestimating you) if we 
thought you’d buy based on performance alone. That’s why 
Northgate has a corporate commitment to customer service that’s 
equally impressive. No puffery here ... 


“...Northgate stops at nothing to please 

its customers.” pc Magazine September 25.1990 

4 NEW bO-Day No-Risk Trial! To serve you better, 
Northgate has doubled its No-Risk Trial period to 60 days. 

4 Full one year parts and labor warranty: 1 year on 
systems; 5 years on OmniKe}^ keyboards. 

4 Overnight shipment of replacement parts— 
at our expense. 

4 Northgate’s toll-free 24-hour technical support leads 
the industry — most needs are met with just one call! 

4 Free on-site service to most locations for one year if we 
can’t solve your technical needs over the phone. 

4 Northgate makes state-of-the-art power affordable! 
Charge your purchase to your Big ‘N’ card, VISA, Discover or 
MasterCard. Ask about financing and leasing options, too! 

4 Call Northgate before you decide to buy elsewhere. You’ll 
be amazed at our new low pricing! 




































“What WordPerfect is to software support, 
Northgate is to hardware, and there are even a 
few things WordPerfect could learn from the 


folks in Minneapolis.” 

Select desktop or optional vertical power case, 

Northgate’s elegant desktop case features 5-bays with room for 
3 exposed and 2 internal half-hcight devices. Comes with 200 watt 
power supply. For greater ejqjansion capabilities, choose our 
vertical 7-bay powerhouse with a 220 watt power supply. 


Northgate P^e Mode 386/20 MHz 

As a cost-efficient, dependd^le network fiJe server. Page 
Mode has no equal. Its realiability is confirmed by Novell® 
certification and by users of office networks every day. Northgate 
boosts performance of this 386/20 workhorse throu^ the use of 
an efficient page mode memory management scheme. Other 
performance features include: 

♦ Intel® 80386/20 MHz processor 

♦ 4Mb of RAM (expandable to 16Mb) 

♦ 40Mb hard drive 

♦ L44Mb and 1.2Mb floppy drives 

♦ 16-bit VGA video adapter 

♦ Eight expansion card slots 

♦ One parallel and two serial ports 


♦ MS-DOS 4.01 and GW-BASIG 
installed 

♦ Microsoft® Windows™ 3*0 
and mouse 

♦ 14 " VGA gray scale monitor 

♦ OmmKdy keyboard 

♦ FCC Class B Certified 


* 2699 “ 


Or as low as *8CF per month* 


Northgate Elegance 386/486 Common Features: 


♦ American-made motherboard 

♦ RAM expansion up to 8Mb on 
motherboard (16Mb total RAM 
with 32-bii: memory card) 

♦ 164>it VGA video adapter 


One parallel and two serial ports 
f MS-DOS 4,01 and GW-BASIC 
installed 

♦ Microsoft® Windows™ 3*0 
arid mouse 

♦ FCC Class B Certified 


Northgate Elegance 386/25 & 33 MHz 

The best in their respective classes! Both are ideally suited for 
managing large databases (over 1000 records), full-time business 
accounting, multitasking and other demanding applications. 

Northgate gives you a pow'erful standard configuration including 
hi^-speed 64K RAM cache and 4Mb of RAM. Take a look at 
everything you get: 


♦ bcel® 80386/25 or 33 MHz 
processor 

♦ 4Mb of RAM 

♦ 40Mb hard drive 

♦ 64K SRAM read/wricc-back cache 

25 MHz ^2999®® 

Or as low as *95^ per month* 


f 3.5 " 1.44Mb and 5.25 ^ 1.2Mb 
floppy drives 

♦ I64>it VGA adapter 

♦ 14 " VGA gray scale monitor 

♦ OmniKsy ke^oard 
4 Novell Cotified 

33 MHz S3299«K) 

Or as low as *105“ per month* 


Bemie ZiJbeigeld 

Bay Area Computer Currents 

August 14, 1990 





Northgate Elegance 486/25 and NEW 486/33 MHz ISA 

In addition to receiving an Editors* Choice and 1990 
Computer Shopper Best Buy Award, Elegpnce 486/25i 
outscofed all competitors in InfoWodd Magazinc*s 1990 reviews of 
486 systems* Elegance “leads the pack by a comfortable margin’*, 
they said. "^It offers impressive performance, exceptional 
expandability and it is tops in support and value. 

NOW! Northgate introduces the next generation—Elegance 
486/33 ISA. Both systems are ideal for heavy-duty business 
applications like full dme database management, CAD/CAM, 
financial planning, accounting and programming. Includes: 


4 Intel 80486/25 or 33 MHz 
processor 
♦ 4Mb of RAM 
4 40Mb hard drive 
4 64K SRAM read/write-back cache 

S519900 

Or as low as *160“ per month* 

Standard Upgrades (Add to the base syscem price) 


4 3.5^ 1.44Mb and 5.25" 1.2Mb 
floppy drives 

4 I6-bic VGA video adapter 
4 14" VGA gray scale monitor 
4 OmniKey keyboard 

33 MHz *5799®*^ 

Or as low as *180“ per month* 


Hard 

Drives 

14' NEC 

VGA Gray Scale 
t0«x«Q0 

Gt4d Star 
14 'VGACoIih- I 
440 X 480 I 

Pana$onk 
ir VGA Color 
1014 X 740 

NEC 3D 

14" VGA Color 
1024x744 

40Mb IDE 

$ 0.00 

$300.00 

$ 400.00 

$ 6^.00: 

80Mb IDE 

$200.00 

ISOO.OO 1 

$ 400.00 

i $ eso.oo 

IDOMb IDE 

$300.00 

$60000 

$ 700.00 1 

$ 950,00 

IDOMbJDE 

$600.00 

$900 00 

$1000.00 1 

[ $1250.00 


Call for the latest pricing and custom configuration specifications. 

800 - 548-1993 


CALL TOLL-FREE 
24 HOURS EVERY DAY 
New„, fax your order toll free! 800-323-7182 

Notice to the Hearing Impaired: Nonhgaie has 7130 capabilky Dial 300-535-0602. 

MmmAiE 
cam/im 
srsTBm 

7075 Flying Cloud Drive, Eden Prairie, MN 55344 
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¥)u can afford avrard-winning 
Northgate performance! 



Northgate makes it easy for 
you to own award-winning 
286, 386™ and 486™ computer 
systems... just say “charge it” to 
your Northgate Big N credit card. 

It’s easy! Simply fill in the Big N 
information form and send it to 
Northgate for prompt attention. 
Once you’re approved, call our 
systems consultants, toU-free, to 
select the Northgate that’s right 
for you. 

Northgate leases systems too! 
Choose from flexible terms up to 
five years. It’s never been easier to 
get high-performance Northgate 
systems than it is right now! 

Fill out and return this form today! 


Call Northgate Now! 

800 - 548-1993 


HOURS: Monday - Friday 7 a.m. - 8 p.m. CST 



mmimATE 
cam/im 
1 svsjBm 


7075 Flying Cloud Drive, Eden Pfairie, MN 55344 


OPEN YOUR CREDIT CARD ACCOUNT BY FILLING OUT THE APPLICATION BELOW 

Reas« complete lU BppnjpriatB sactiofls, prmiding at toast two yens residence otid sfnptoymflnt histDry It v^i Ofs sdf-smpIqyBd, pleasa ba 
3 urB to coniittots ssctton d. THIS IS NQT k CREDIT AGREEMEKTI Due will be s«m to you upon aiithonutian d1 bu eccount. (This Form 
Must Bo Slpnod To Frtcoss Vow Ortisf.l fill Financsd Purthasss Are Subject To Credit Approval. If Yo« Haw« Any Gmdil Duntiont, Ploua 
Cell For A(ijst»cfl. Thank You! 


A married person may apply for individuol crsdit. I biu applying for [check one box, ptoasef' 

□ JOINT CREDIT witb another person. CompletB entire appRcetion. 
n INDlVIOyAL CREDIT complete only mdividual sectun. 

□ INDIVIDUAL CREDIT but rely on income of emother. Comptota entire application. 

’^if you ore a married Wisconsin appRcent, you must provide your spouse's mlormBtien as indie Btad, even 
IbouQh your spouse may not he signing tbs contract. 


nimci TO 

WISCONSIN AffLiCattTS 

mul [fiiclasfl row mvitiil 
ttstiui: 

□ nwriHl 

□ lUtTnirntd 

□ iHgalhr SAflHaiW 


I a. Personal Infontiaticut 


NAME _ 

SOCIAL SECURITY NUMBER _ 

PRESENT ADDRESS _ 

DATE OF RESIDENCE MO. _ 

PREVIOUS ADDRESS_ 

EMPLOYER __ 


.YR,. 


___CITY _ 

.lUYD HENTD OTHER □. 


.HOME PHONE [_ 

.DATE OF BIRTH 

_ST 


.ZIP. 


DATE OF EMPLOYMENT MO, 


MONTHLY GROSS SALARY S 
PREVIOUS EMPLOYER_ 


BUSINESS PHONE |. 
DATES OF EMPLOYMENT_ 


J_ 


.TO. 


Income ftum elimany, child suppurl at separate maintonence paymanti need nut be discEasad It you do not wish \a have it consiEtered as 
basis tor repaying the ohligerk>n. 

ADDITIONAL MONTHLY INCOMES_ _SOURCE___ 


I b. Credit InfotTiiadon 


PLEASE TELL US If YOU HAVE: 

BANK LOAN (YfN|_ 

MASTEBCARD |YtNl_ 


CHECKING ACCOUNT {YJNl. 
_ HOW MANY? 

.HOW MANY?_ 


.SAVINGS ACCOUNT fYlN). 


VISA [YfNS. 


DEPT. STORE CHARGE CARD {Y/Nl_ 

OTHER MAJOR CHARGE CARDS lYfNj _ 


. HOW MANY? 


FINANCE COMPANY LOAN [YfNI 
_CREDIT UNION ACCOUNT fY^N) 


. HOW MANY?_ 

HOW MANY?. 


.HOW MANY?. 


. HOW MANY? 


I c. Joint AppUcanfa PcfwnaJ Enformation 


JOINT APPLICANT’S NAME . 
SOCIAL SECURITY NUMBER. 
ADDRESS_ 


.CITY. 


HOME PHONE U 
DATE OF BIRTH 
_.ST_ 


DATE OF RESIDENCE MQ._ 

JOINT APPLICANT'S EMPLOYER. 
MONTHLY GROSS salary ^ _ 


.¥R, . 


DATE OF EMPLOYMENT MO. 
_BUSINESS PHONE L 


ZIP 


YR. 


NAME AND ADDRESS OF NEAREST RELATIVE NOT LIVING WITH YOU . 


.RELATIONSHIP 


1 d, SelFEmplovmrnt InformfiLion 


1 

BUSINESS NAME 

RUStNFSS PHONE 1 _T 


TYPE OF BUSINESS □ Pfoprieioriblp DPortnersNp □ Corporation 

YDUR ANNUAL INCOME FROM OUSINESS Gross % 

IN BUSINESS SINCE 


Net t 


PERSONAL BANKER'S NAME 

BANKER'S PHONE [_1 



1 e. Customer Authi>ri:£atioit { 


I authorize Nordigate Computer Systema or its asstgnoee to investigsie tredir racerds aod to ropon my perfornunce hereundef to credit 
a^nctos. I hereby certify tfiet the foilDwIng information Is tumished to vehi for the purpose of obtaining credit end ie trut and correct ot 
best of my knnwIedgB and heBef. Tfiara are casts associated with the use of this cradit card. To obtain more information abool thasa 
costs, call us at 1 800 548'1&33 or write to PO, Box 69080, Minnoapolts, MN 55439 0090. 

NY-A consumer credit report may be requested in connection with this application or in connection with updates, renewals or extensions 
of any credit granted as a result of this application. If I subsequently ask lor this information, I wilt be informed wbethor or not such a 
repeal was requastad and, if so, tha name and address of the agency that furnishad tha report. 

OH-THE DHID LAWS AGAINST DISCRIMINATION REQUIRE THAI ALL CREDITORS MAKE CREDIT EDUALLY AVAILABLE TD ALL CREDIT 
WORTHY CUSTOMERS AND THAT CREDIT REPORTING AGENCIES MAINTAIN SEPARATE CREDIT HISTORIES ON EACH INDIVIDUAL 
UPON REQUEST. THE UHIO CIVIL RIGHTS COMMISSION ADMINISTERS COMPLIANCE WITH THIS LAW. 


APPLICANT'S SIGNATURE. 


.DATE. 


JOINT APPLICANT'S SIGNATURE . 


.DATE, 


FDR MARRIED WISCONSIN APPLICANTS: 

I ackruwledge thot tba obligation desenbed herein is being incurred in the interest of my marriage or family 


BUYER'S SIGNATURE 


.DATE. 


‘This is a cretfic ipplicstiDri. Upon ippravd, a crmlil BRScement *111 be sent to ycu for your M^ature. 'Hlis agroenlcTiC (TUBl be sigmeij lultf rciumcd W dCtivnic yejur aroount. 

a£Clj(j)Ti||ht NwihfHE CkmpuMf SMitmi. Iru . IWil. Ai nuhra rtierred. NMdij^te. tIninArr uhI ihr NcrthBinr Wp-M* bw ■= ki iif ISfc«Eh*»ii: i H'Wifil- '*'i EUlipiiri chi: iue .if inftware. Tii repon inf™ u e tofiE ry^ vinlKiara. ciU ills !kAwure l>iiSBjKfi AsHH-'iiciiin'i AuhTiiKV 
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MANAGING 
BIG BLUE 

IBM provides some serious network management tools 
for serious networks 

BARRY NANCE 


O rchestrating a 50-node LAN by 
hand often means fumbling in 
the dark to solve problems. You 
fall back on trial-and-error 
methods to determine which components 
may have caused a network failure. You 
know the locations of the workstations 
because you moved them yourself. You 
know which network adapters are in 
which machines because you installed 
them. When a network reconfiguration 
is called for, you stay up late with pencil 
and paper to map out the new layout. If a 
problem occurs, you find out about it 
when someone walks into your office 
with a complaint. When you need to in¬ 
vestigate, you walk to that cubicle to see 
what’s going on. 

On that scale, managing a network is 
rather easy. But what if you had a thou¬ 
sand network nodes to manage? Or ten 
thousand? What if the nodes were scat¬ 
tered across the city? The country? What 
if you managed several different Token 
Ring LANs, all connected to a central 
mainframe and all part of a nationwide 
network? 

Consider the administrator of a large, 
sophisticated network at work: 

The network administrator notes the 
network alert that pops into the upper 
right corner of the LAN Manager screen. 
She picks a menu selection and looks at 
the alert in detail: A link error has oc¬ 
curred, and it has brought down a LAN 
bridge in the engineering department. 
Choosing other menu options, she recon¬ 
figures a standby bridge to temporarily 
substitute for the failed unit. The phone 
rings. “I just lost my connection to file 
server 3!” complains someone from En¬ 
gineering. *T know,” the administrator 
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says. “Reboot your computer and log 
back on. The file server is still up; it was 
just the primary bridge that failed. I’ve 
routed around it. Would you tell the other 
folks in Engineering to also reboot their 
computers and log back on?” 

After a few minutes, the administrator 
checks her work from her workstation, 
asking LAN Manager to poll the network 
adapter cards on that part of the LAN. 
After receiving positive responses, she 
calls a repair technician to have the 
failed bridge unit serviced. 

The Secret Life of Token Ring 

Token Ring has always had amazing ca¬ 
pabilities in the areas of internal diagnos¬ 
tics and ring management, capabilities 
that have gone largely untapped by net¬ 
work management software. Unlike 
ARCnet and Ethernet, Token Ring 
LANs circulate a constant stream of Me¬ 
dium Access Control frames that provide 
a wealth of information regarding the 


ACTION SUMMARY 


IBM’S Network 
Management Tools 

IBM is well along in providing 
integrated network manage¬ 
ment tools for its network 
offerings. This article looks at 
the workings of NetView, 
IBM’s network management 
solution for SNA systems, 
and IBM's LAN Manager, 
which lets you manage Token 
Ring systems. It provides an 
understanding of how to 


manage IBM networks. 



network’s status. The network adapter 
cards use these MAC frames privately to 
keep the network running, but network 
management applications can intercept 
them to reveal what’s happening under 
the covers. 

Few vendors offer software tools that 
capture these MAC frames for network 
management purposes. One vendor— 
IBM—augments the MAC frames with 
another protocol layer of management 
services as defined by the Systems Net¬ 
work Architecture. In large companies. 


Token Ring LANs are often part of SNA 
networks. SNA is an IBM standard for 
networking that encompasses just about 
everything. Terminals, PCs, LANs, 
controllers, mainframes, and even re¬ 
mote printers come under the SNA um¬ 
brella. An SNA network node is charac¬ 
terized as either an entry point or a focal 
point. An entry point can generate SNA 
statistics and status information; a focal 
point receives the data and presents it to 
an operator. 

Within SNA, IBM has defined a Man¬ 
agement Services standard that defines 
how network management products talk 
to one another. For example, the IBM 
standard says that an alert (a record of an 
error or other significant event) includes 
such fields as the address of the node at 
which the error occurred, the date and 
time of the error, the ID of the manage¬ 
ment component reporting the error, the 
probable cause, and a recommended ac¬ 
tion. (Of course, the node initiating the 
alert may not be able to fill in all these 
items.) Although it was developed by 
IBM, SNA is nonetheless a well-known 
and fully documented standard that 
many computer manufacturers adhere to 
so that their hardware and software are 
IBM compatible. 

Not all Token Ring workstations are 
peers. One workstation is designated as 
the active monitor, which means it as¬ 
sumes additional responsibilities for con¬ 
trolling the ring. The active monitor 
maintains the ring’s timing control, is¬ 
sues new tokens (if necessary) to keep 
things going, and generates diagnostic 
frames under certain circumstances. 
The active monitor can be any one of the 
workstations on the network and is cho¬ 
sen when the ring is initialized. If the ac¬ 
tive monitor fails, there is an automatic 
procedure by which the other worksta¬ 
tions (the standby monitors) negotiate 
with one another to choose a new active 
monitor. 

The IEEE 802.5 (Token Ring) stan¬ 
dard defines six types of MAC frames. A 
workstation sends a Duplicate Address 
Test frame when it first joins the ring, to 
ensure that its address is unique. To let 
other workstations know it’s still alive, 
the active monitor sends an Active Moni¬ 
tor Present frame every so often. Other 
workstations periodically send a Standby 
Monitor Present frame. A standby moni¬ 
tor sends Claim Token frames when it 
suspects that the active monitor may have 
died. A workstation sends a Beacon 
frame in the event of a major network 
problem, such as a broken cable or a 
workstation transmitting without waiting 
for a token (i.e., going out of turn). And 
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a Purge frame is sent after a ring initial¬ 
izes itself or after a new active monitor is 
established. 

Network management software lo¬ 
cates the active monitor on the LAN by 
looking for the Active Monitor Present 
MAC frames. Software watches for Bea¬ 
con frames and uses them to trigger diag¬ 
nostic actions. Using the standard ring¬ 
polling technique defined in the IEEE 
802.5 Token Ring specification, the soft¬ 
ware can also determine the status of 
each network adapter card on the net¬ 
work. If an adapter is found to be dis¬ 
abled and the Token Ring LAN is part of 
an SNA network, an alert can be gener¬ 
ated. When errors occur on a Token Ring 
workstation, the real culprit is some¬ 
times a different workstation. The near¬ 
est active upstream neighbor (NAUN) 
workstation, the node responsible for 
passing a token or frame downstream to 
this workstation, may have malfunc¬ 
tioned and corrupted the data. Network 
management software can detect the 
NAUN relationship and use it to point 
you in the right direction. 

SNA on Token Ring 
Above the MAC layer, SNA Management 
Services provide that Logical Link Con¬ 
trol layer frames can be issued by either 
a focal point or an entry point that needs 
to perform management tasks. If SNA- 
aware support software is loaded into a 
workstation, that workstation can be 
queried, tested, and diagnosed from a re¬ 
mote location. SNA is rich in manage¬ 
ment and maintenance functions. It de¬ 
fines services for performing traces, 
recording memory snapshots (even from 
a remote system), requesting or respond¬ 
ing to tests, and generating and recording 
statistics. 

To trace events on a particular seg¬ 
ment of the network, for example, the fo¬ 
cal point issues an Activate Link (ACT- 
LINK) request. It follows up with an 
Activate Trace (ACTTRACE) request, 
records the resulting Record Trace Data 
(RECTRD) events, and finally issues a 
Deactivate Trace (DACTTRACE) re¬ 
quest. The RECTRD messages contain 
the link address, the trace type, and the 
trace data. An ACTTRACE request 
might specify that the trace include data 
for an entire segment (transmission 
group) or for a specific link. 

A Request Maintenance Statistics 
(REQMS) request asks an SNA node to 
report resource maintenance statistics 
and specifies whether those statistics 
counters should be reset after being re¬ 
ported. A Token Ring workstation on an 
SNA network can respond to this request 
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There are plenty of places to get information in this 
industry. Tbo many. But if you want the best quality 
information, there's only one that rises to the top: 
BYTEWEJSK 

BYTEWEfJC is a weekly newsletter from the same 
professionals who produce BYTE Magazine. Each 
week, the most important news and information 
from the previous week is presented in a readable 
and concise marmer. BYTEWEEK offers you what no 
other publication can: timely news on the rapidly- 
evolving computer industry as it happens with the 
interpretation and evaluation that only BYTE's 
experienced editorial staff can provide. 
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with adapter engineering change level 
data, network software version data, 
traffic counts, and error counts. If error 
counts exceed predetermined thresholds, 
the workstation can initiate the sending 
of these statistics even without receiving 
an REQMS message. 

As you can see, SNA is not lacking in 
services for network maintenance and 
management. 

The View from 
LAN Network Manager 

IBM’s LAN Manager helps network ad¬ 
ministrators manage Token Ring LANs, 
especially those that are part of larger 
SNA networks. It provides a simple 
menu interface that works with NetView 
(a mainframe IBM product) or by itself 
on a single- or mullisegment Token Ring 
network. Do not confuse IBM’s LAN 
Manager with Microsoft’s LAN Man¬ 
ager: The IBM offering is a true network 
management application, while Micro¬ 
soft’s product is a network operating sys¬ 
tem. IBM has announced a name change 
for its product; beginning in April, it will 
be called LAN Network Manager. 

IBM LAN Manager is Systems Appli¬ 


cation Architccture^ompliant, and the 
renamed version will run under OS/2 
Extended Edition Presentation Manager, 
It will use OS/2 EE Database Manager to 
store and retrieve network configuration 
data and network error-event histories 
(alerts). The current version maintains 
configuration files and alert lists, but 
these are not accessible with Structured 
Query Language commands. 

IBM says that version 1.1 of the appli¬ 
cation will be available late this year and 
that it will add more NetView commands 
(80 commands, up from 12), more proto¬ 
cols, and a pictorial (graphical) represen¬ 
tation of the LAN. Version 1.1 will also 
use the ISO Common Management In¬ 
formation Protocols (CMIP) and will en¬ 
code data according to the “Specifica¬ 
tion of Basic Encoding Rules for Abstract 
Syntax Notation^’ (ASN.l, ISO 8825). 
Byte-flipped machines, such as Intel- 
equipped IBM PCs, Will be able to non¬ 
chalantly communicate with Apple, 
DEC, and Sun computers. IBM obvious¬ 
ly wants to be a friendly neighbor when it 
comes to multivendor network manage¬ 
ment. 

Running alone, LAN Network Man¬ 


ager acts as a focal point on a network. 
When used with NetView, though, it is 
also an entry point (ix., an agent) to the 
mainframe product. When used as an en¬ 
try point, LAN Network Manager is, in 
SNA terms, a System Services Control 
Point node. It uses an SNA SSCP-Physi- 
cal Unit communications session to talk 
to NetView. There are usually several 
SSCPs in an SNA network, and they pro¬ 
vide essential management services: 
helping to activate or deactivate the net¬ 
work, allocating network resources, 
managing the recovery of the network 
from communications failures, collect¬ 
ing traffic data, interacting with network 
operations people, executing their com¬ 
mands, and coordinating the intercon¬ 
nection of the different segments of the 
network. NetView itself is an SSCP node 
that offers central management of a 
large, geographically diverse network. 

What does this do for you? Network 
management operations can be initiated 
and controlled from any terminal or 
workstation on the network, whether or 
not it is physically part of the Token Ring 
network being managed. This is espe¬ 
cially useful to network administrators 
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PCSS-81 

tiight Port Infelitgrnl 
Coprocessor 



INTELLIGENT 


FULL 
1 YEAR 
WARRANTY 


PCSS-STX 
Compact Eight Pori 
Serial Board 



OFNf i tyeaier 
inquirtei wekomed. 


NON INTELLIGENT 


PORTS 

8.9 

4.8 

MEMORY 

I28K. 768K. IM. 2M 

(AUDyNAMPMOBV"’) 

None 

PROTOCOL 

RS232. RS485 

RS232. RS4S5; RS422 

INTERFACE CONNECTOR 

Rj-n 

RJ1LDB^25 

ARCHITECTURE 

ISA. EISA. Micro Channel 

ISA, EISA. Micro Channel 

OPERATING SYSTEM 
COMPATIBILITY 

Dos. Concurrent Dos, $CO"XENIX^'. 
SCO^’UNIX'^ and more 

Dos, Concurrent Dos, SCO" XENIX® 
and more 


'Memory allocated in real time to needed communicafron channels. 

GTEK’s technical support staff is available to help you choose the right serial 
communications board for your application. So call today, we can help! 
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Never before has such a small laser printer 
offered so much speed and economy— 
and Adobe* IbstScript^ too* 

introducing the 16 ppm microLaser^^ XL 
printer. It’s fast, flexible and affordable. 
nJow you can afford a 16 ppm laser printer 
It an 8 ppm price. The newest addition 
o Tbcas Instruments award-winning 
nicroLaser family starts at just $3,449* 
or the standard model. Or choose from 
wo affordable Adobe PostScript models**, 
vith either 17 or 35 fonts. 

For one or many users. 

XTiether you use Macintosh®^, IBM® or 
JNIX® computers — or a combination — 
nicroLaser XL can handle the workload 
or you or your whole department. You can 
rven switch between HP LaserJet® II emula- 
ion and PostScript without turning off the 
printer. At only 15.8" wide and 16.6" deep, 
nicroLaser XL is the smallest laser printer 
n its class. So it’s easier to find room for 
his type of power. 

Juperior paper handling. 

5ave time loading paper — microLaser XL’s 
)aper drawer holds 250 sheets. You’ll save 

nicroLaser is a tradeniark ofTbcas Instruments Incorporated. Adobe, PostScript and the PostScript logo are registered trademarks of Adobe Systems, Inc Macintosh and 
^pleTalk are re^rered trademarks of Apple Computer, Inc. IBM is a registered trademark of International Business Machines Corporation. UNIX is a registered trade- 
nark of AT6cT. LaserJet is a registered tidemark of Hevdett-Packard, Inc. ©1991 TI66084 



POSTSCRIPT 

space too, because the drawer slides conve¬ 
niently inside die printer. An optional, 
second 500-sheet paper feeder (750 sheets 
total) and automatic feeder for 70 envelopes 
are available for your large print jobs and 
mail-merge applications. 

Easy, no-tools upgrade to PostScript. 
Choose the standard microLaser XL and 


add the powerful font and graphics capa¬ 
bilities of PostScript software at any time. 
Because microLaser XL uses the same mod¬ 
ular controller board design as the original 
microLaser, upgrading is easy and affordable 
— no tools or service calls needed. 

See the power and performance of 
microLaser XL for yourself. Call for the 
location of a dealer near you. 

l-800-527'3500 

*n suffijested list price. 

**$3,9^, I7fbnts; i4,499,35 fonts—TI su^sted list prices. 
^Requires PostScript, 1.5MB memory andan optional 
AppleTalk* interrace board. 


Texas 

Instruments 
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who are geographically remote from the 
LANs they care for. 

Net View Close-Up 

NetView incorporates and combines the 
features of several other IBM mainframe 
products. Network Communications 
Control Facility (NCCF) works across 
multiple-domain networks to record 
alerts, divide management responsibil¬ 
ities among several network operators, 
and run command-script programs. Net¬ 


work Logical Data Manager records ses¬ 
sion/routing information, including re¬ 
sponse-time data. Network Problem 
Determination Application analyzes net¬ 
work problems and presents the results at 
several levels of detail. At the lowest 
level, NPDA reveals the probable cause 
of an error or failure. 

NetView integrates these and other 
functions into a simple menu-driven 
management application. A NetView op¬ 
erator can easily look at a particular SNA 


icfi (hip JS6S\/20 is *t hiffAitM 
Jeyirvh/esystem hath ia perfornnutc^^ 


— PC' Mb^aiinc. : 

attf" STven ihe 

Slitckxhip earned the top value." 

- IiifoWcxId March 12, W90 ^ 

"With Its H'inning cumititu/twn oj 
quality off-the-shelf porta, the BUukahip 
JH6-JJ offers solidperformant e at an 
affordable price ," 

• Magazine, February 13. 


**Thf Btaekship offers 

low price 3.1-MHz performance 
... we rate it a very go*>d value. ” 
— InfoWorld. July m9 

"... Us price!performance ratio 
easily justifies PC World's 
Best Buy recommendation." 

— 1>C World. August, 1988 


IVSStTE 
^SERVICE 
BE Computer Service 





P^e/Performance leader... Your "Best Buy” Company. 



I 64K Cache RAM 
I 4 MB RAM \: 

I 1.2 MB 5.25** Drive 
I 1.44 MB 3.5** Drive 
I 200 MB 15 im 
IDE Drive 

I 16-Bil VGA W/512K 
14" 1024 X 768 Color Moniior 
I Parallel. 2 Serial Ports, 1 Game Port 

Kevto^d ISA $3995 

MS DOS 4S6/25KISA $5295 
3^3 or 4 01 486/33 ISA $5295 



I 1 MB RAM 
I 1.44 MB S.S" Drive 
I 40 MB IDE Hard 
Drive 

I 640 X 400 VGA 
LCD Display 
I 2 Expansion Slots 
81-Key Low ProHle Keyboard 
Internal Sealed Ni-Cd Battery 
External AC Power 
MS DOS 3.3 or 4.01 
Weight 14.7 lbs 



I I MB RAM 
I 1.44 MB 3..V Drive 
I 20 MB IDE Hard 
Drive 

I 640 X 4(X) Mono 
LCD Display 
I 2 Expansion Slots 
81-Key Low ProFile Keyboard 
Iniemal Seated Ni-Cd Battery 
External AC Power 
MSIX)S3.3or4.0l 
Weight 14.7 lbs 


486/33 EISA $6895 $2595 


$1895 


I 64K Cache RAM 
I 4 MB RAM 
I 1.2 MB 5.25" Drive 
I 1.44 MB 3.5" Drive 
I 200 MB 15 ms 
IDE Drive 

I 16-Bit VGA W/512K 
14" 1024 X 768 Color Monitor 
I Parallel. 2 Serial Ports. I Game Port 
101-Key Keyboard 
MS DOS 3.3 or 4.01 




I 4 MB RAM 
I 1.2 MB 5.25" Drive 
I 1.44 MB 3.5" Drive 
I 105 MB IDE Drive 
I 16-Bit VGA 
W/5I2K 


$3495 


14" 1024 X 768 Color Monitor 

■ I Parallel, 2 Serial Ports. 1 Game Port 

■ 101-Key Keyboard 

■ MS DOS 3.3 or 4.01 

386/25 SVGA $2495 
With 64K Cache $2895 


I 2 MB RAM 
I 1.2 MB 5.25** Drive 
I 1.44 MB 3.5" Drive 
I 40 MB IDE Drive 
I 16-Bit VGA 
W/5I2K 


14" 1024 X 768 Color Monitor 
I Parallel. 2 Serial Ports, I Game Port 
101-Key Keyboard 
MS DOS 3.3 or 4.01 



386SX/20 

386SX/16 


$1995 

$1795 



I 1 MB RAM 
I 1.2 MB 5.25" Drive 
I 40 MB IDE Drive 
I 16-Bit VGA W/256K 
I 14" VGA Color 
Monitor 

I 101-Key Keyboard 

■ 1 Parallel, 2 Serial Ports, 1 Game Port 

■ MS DOS 3.3 Of 4.01 

286/25 $1695 

286/16 $1495 

286/12 $1395 

Mono system, deduct $250 


Standard Features I CALL TOLL-FRKK 


I 30-Day Guarantee 
Unlimited Toll-Free Technical Support 
1 -Year Parts and Labor Warranty 
I I-Year On-Site Service 
by GE Computer Service 
I Custom Configuration 

Call Blackship For 
All Your Other System 
and Networking Needs. 

Prices are subject to change. 


1-800-877-6249 


Blackship 

CX)MPUTER SYSTEMS. INC. 

4031 Clipper Court • Fremont, CA 94538 
Tel: 415-770-9300 • Fax: 415-770-8674 


node’s health, as well as analyze statis¬ 
tics or reconfigure (or reset) network 
devices. For instance, a LAN Network 
Manager or NetView operator can recon¬ 
figure a LAN bridge to have a different 
network address or a different hopcount 
limit (i.e., the maximum number of 
bridges through which a frame can pass 
on its journey). From either NetView or 
LAN Network Manager, you can collect 
performance and traffic statistics from 
LAN bridges, including a count of the 
frames that have been discarded or not 
forwarded because of error conditions, 
and a count of broadcast frames intended 
for reception by all workstations. 

You can also use NetView’s NCCF to 
query or command LAN Network Man¬ 
ager without actually sitting down at a 
LAN Network Manager workstation. 
You can ask for the current status of a 
Token Ring node, remove the node from 
the network, perform a point-to-point 
test between two nodes, reset LAN Net¬ 
work Manager, and ask for a display of 
the current configuration of a LAN seg¬ 
ment. 

There are two ways to programmati¬ 
cally control NetView or to obtain net¬ 
work status and event history informa¬ 
tion from it. NetView incorporates a 
script file processor that an administra¬ 
tor can use to automate the system’s re¬ 
sponse to certain events. Programming 
the script language facility embedded in 
NetView is much like writing scripts for 
a PC communications program. For in¬ 
stance, you can easily write a program 
that wakes up when a particular kind of 
alert is received. Your program might try 
to recover automatically from the error 
by sending a reset-device command to 
the problem node. 

The application programming inter¬ 
face to NetView is more complicated, but 
it allows custom-written programs in a 
high-level language to access NetView 
configuration data files and alert histor¬ 
ies. An application program can also use 
the NetView API to trigger an alert of its 
own—perhaps to signal a problem with a 
database file. NetView records the re¬ 
sulting alert in its history file and takes 
an appropriate action (as you define it). 
This action might consist, for example, 
of a notification that operator interven¬ 
tion is required. 

A new aspect of the NetView API is an 
LU 6.2 (peer-to-peer communications) 
facility. LU 6.2 is a dialogue-oriented 
protocol within SNA. With simple verbs, 
such as Allocate, Receive-and-Wait, 
Send-Data, Confirm, and Deallocate, 
the LU 6.2 protocol makes it easy to 
query NetView or perform custom net- 
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M I C R O B A G 


The portable office in the attache- 
case 

The office solution for all frequent 
travellers - independence from 
time and place - an attribute for 
quality and reliability 

LAPTOP: the centre-piece of the 
MICROBAG 

PRINTER: prints texts, graphics, 
faxes, etc.., 

MOBIL CELLULAR PHONE: the 
most important communication 
device 

TELCON ELECTRON 1C: the heart 
of the MICROBAG 



Do you want to have more infor¬ 
mations about the MICROBAG? 







Are you interested in being a 
TELCON Representative: 

Please Request informations 
from: 

TELCON GMBH GERMANY (Headquarter) 
Prinzregentenstr. 120,8000 Munchen 80 
Tel.: 089/457912-0 Fax; 089/4708211 

TELCON USA 

Tel.: 305/6 691981 Fax: 305/66770 59 

TELCON tBERICA 

Tel.: 1/73373 67 Fax: 1/7337367 
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Circle 265 on Inquiry Card^ 





Cirela 159 on Inquiry Card (RESELLERS: 160). 


KNAPCO 

MASTER DISTRIBUTORS 


YES !!! 



KNAPCO 

DELIVERS 

EMERSON 

POWER!!! 

1 _ 

1 . 

§ ^ i ^ 



EMERSON MODELS 

WATTAGE 

LIST 

NOW 

MODEL KJ 

ISOVa 

$14$. 

MODELED 

300l^a 

B2M. 

MODEL 30 

500Va. 

$300. 

MODEL40 

800Va 

$530. 

MODB.SO 1400Va. 

$710. 

UPS 800 

$798. 


lE>S1250 

$1398. 

$570. 

1 KVA. TWN-UNE 

swnoo 

$898 

$340. 


TRUE ONLINE MODEL 

$1750. 

AP 3KVA $5550 $3700. 
AP SWA $9499. $5000. 

I AccuCard now $iool I 
hmoEfi HdtLlNE - 

800-827-4718 


InTEBNATIONaL TuAWSfORIVlERS 

220v. / IlOv. snp vp / ilown 
100 Watt. TnANif 
>00 Watt. TransI 
>00 Watt. TnANsf 
1000 Watt. TransI 
l>00 Watt. TbansI 
•2000 Watt. TRAUtf 

•>000 Watt. Traw*! •’•!“ _ 

VotTACE RkchIatobs Si CowdlTtowtitt 

TVR too KlO WATT IN / 2241V. *22*. SU*. 
TVRWMNOOWATT IN / 220v. (M*. SI**. 

*■ AbovE wlili L» om TMAnsfoaMEttf 
MV2K 2000 WATT 220v, ONLY U29. $299. 
VRZKO 2000 WATT IW / 220v, 1649. »J7f. 

MVy yoo WATT nip v.RE«AATOB)$9yv 



NEW WE HAVE TOE BEST PRICE 

AUTOMOBEJE INYBlTBRS i l»v, MOBILE POWER 


FOR YOUR VAN OR CAR > POWERS LAB^ 
EQOIPMI^, FAX MACHINES, LAPTOrS, 
PORTABLE TBf PHONES, NINTENDO V CIO 

Vi:QfT irtftcmwEa■ TYmroreia ^ 


AMERICAN POWER CONVERSION 

_ LOW COST OFF‘‘LINE POWER SUPPLIES 



200 DL' 

450 AT k! 

'400 SMART-UPSN 
*600 SMART-UPS 


NEwtmtr ’SiHi Wavi 
ITO oil 220V, Modclt 
Hatalf 

$729. 


<699. 


813 - 449 - 0019 

FAX SO - 449 - 0701 R-22 

KNAPCO 

QUAUTV DISTRIBUTIOM FOR 45 YEARS 

1201 HAMLET AVE, 
CLEARWATER FL 34616 
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work management tasks (implemented 
by a staff of programmers, of course). 

Another IBM product, NetView/PC, 
provides an API to NetView that other 
vendors can use to interface with their 
equipment. Such companies as Synop¬ 
tics, AT&T, Paradyne, and Codex have 
products that work with NetView and are 
based on the NetView/PC interface. The 
devices that use this interface include 
Ethernet adapters, modem management 
hardware, and T-1 network resources. 

Auditing and Controlling Your LAN 

LAN Network Manager works with 
other IBM products to control access to 
the network. Beginning in April, it will 
let you set up rules saying when certain 
workstations can log on. In conjunction 
with the IBM LAN Station Manager and 
8230 Token Ring Controlled Access 
Unit, LAN Network Manager can detect 
intruder log-ins, generate an alert, and 
automatically remove the offender from 
the network by reprogramming or reset¬ 
ting the 8230 CAU. LAN Network Man¬ 
ager itself is, of course, password pro¬ 
tected. 

Do you know exactly where all your 
company’s PCs are located? LAN Net¬ 
work Manager, LAN Station Manager, 
and the CAU work together to help you 
map your LANs as they change over 
time. 

The CAU incorporates a data-report- 
ing function that notifies LAN Network 
Manager of adapter, lobe, and segment 
identifications for the workstations on 
the LAN. The LAN Station Manager 
will be available late this year and will 
come in both DOS and OS/2 versions. It 
collects device information from each 
workstation and then sends the informa¬ 
tion to LAN Network Manager, It main¬ 
tains a station database that contains 
user-specific information, such as room 
number, serial number, and a symbolic 
machine name. LAN Station Manager is 
intended to be installed on each worksta¬ 
tion. LAN Network Manager (or Net- 
View) can trigger the CAU or LAN Sta¬ 
tion Manager to report what they know 
and thus correlate a particular worksta¬ 
tion with a particular building location. 
Voila!—instant asset management. You 
will finally be able to track down all the 
PCs in the company. 

Also later this year, LAN Network 
Manager 1.1 will be able to display a pic¬ 
torial representation of your LANs. It 
will use IBM’s GraphicsVicw/2 to show 
OS/2 workstations and their node status 
on the network. The network can be 
viewed at the LAN level, the LAN seg¬ 
ment level, or the LAN access unit/lobe 


level. Another product, Netcenter, also 
uses graphics to depict the network. It 
provides yet another control/monitor 
function to the operator. Running under 
PC-DOS, Netcenter lets you manage 
both SNA and non-SNA resources on a 
NetView network. 

I mentioned that IBM will use CMIP 
in its new products; be aware that IBM’s 
CMIP and SNMP usage will be fairly 
limited. One of the few places CMIP 
comes into the picture is between the new 
CAU device and LAN Network Man¬ 
ager. Other diagnostic and management 
functions within the network will gener¬ 
ally not be CMIP-compliant. The pri¬ 
mary protocol that IBM uses in its net¬ 
work management products is defined in 
SNA’s Management Services, and this 
will remain true for years to come. How¬ 
ever, with its TCP/IP release 2 product, 
IBM does provide the means for device 
faults that originate in SNMP nodes to be 
recorded in the central Alert List. An 
IBM developer said that future CMIP 
support would be added as the definition 
of CMIP becomes clearer. 

The Right Tool for the Right Job 

Token Ring has hidden strengths, and 
it’s too bad there aren’t more network 
management applications that take ad¬ 
vantage of them. I believe LAN Network 
Manager is the first network manage¬ 
ment product to fully use the manage¬ 
ment information inherent in every 
Token Ring LAN, along with the net¬ 
work management standards that IBM 
laid down as part of SNA. The internals 
of Token Ring and SNA are certainly not 
confidential. Perhaps soon we will see 
other tools from other vendors. 

In the meantime, though, these prod¬ 
ucts from IBM can give you an inside 
look at the health of your network. LAN 
Network Manager and NetView are so¬ 
phisticated yet simple. But don’t try to 
buy them for a small office LAN; these 
are big-time tools for large networks. If 
you have at least a medium-size Token 
Ring LAN, you might want to consider 
getting LAN Network Manager. It will 
set you back about $4000 (one-time fee). 
NetView for a mainframe is more expen¬ 
sive—approximately $3000 per month in 
license fees, depending on processor 
type and operating system. But when you 
need tools like these, you need them 
badly. ■ 


Barry Nance is the author of Network 
Programming in C (Que Publishing, 
1990) and the editor for the IBM Ex¬ 
change on BIX. You can reach him on BIX 
as "barryn. ” 







































JUSmOWEASTB 
PROGRAMMING IN APl^PUIS? 


This fast. APL^PLUS streamlines the whole 
programming process and screams through complex 
data manipulations with turbo speed. 

APLVk'PLUS notation is like the math you already 
know. So you can solve problems the way you think 
about them, instead of wasting time figuring out how to 
solve them. And it’s concise. A few lines of APL^PLUS 
can replace pages of code written in other languages. 

Explore complex “what if” scenarios using built-in 
functions that manipulate tables of data like single 
objects. Prototype solutions and quickly put them to the 
test. Develop complete applications in record-breaking 
time with editing, graphics, screen vnndowing and com¬ 
munications facflities, mouse support and interfaces to 
spreadsheets and subroutines written in other languages. 


Use our tutorial to jump start the whole pro¬ 
gramming process. Then, use APL^PLUS’ speed 
and power to zoom through your development cycle so 
fast it’s almost illegal. APLi^PLUS. The prograrnming 
language to use when you have miles of data. And 
the need for speed. CM today and we’ll rush you a 
free demo disk. 

APL^PLUS* 

(800) 592-0050 ExL 875 

In Majyland (301) 984-5123 Outside The US., Call (301) 984^5412 
For The Name Of \bur Authorused Dealer, 


APL^PLUS is a registered tradem^k of STSC, Inc,, and is available for IBM PC's and compatibles, UNIX workstations, VAX minicomputers and IBM mainfenes. 
Fax: (301) 984-5094 TELEX: 898085 (STSC ROVE) ® 1991 STSC. Inc. 2115 East Jefferson Street - Rockville, MD 20852 







The joy of C-«cape 

Elegant graphics and text 


Supports 
DOS, OS/2, 
Unix, VMS. 
Call for demo. 


T he C-scape^*^ Interface 

Majiagement System is a flexible 
library of C functions for data entry 
and validation^ menus, text editing^ 
context-sensitive help, and windowing. 
C-scape^s powerful Look & Feel^'^ 
Screen Designer lets you create full- 
featured screens and automatically 
generates complete C source code. 

C-scape includes easily modifiable high- 
level functions as well as primitives to 
construct new functions. Its objeci^ 
oriented design helps you build more 
functional, more flexible^ more portable, 
and more unique applications—and 
you'll have more fun doing it. 

The industry standout. Many 
thousands of software developers world- 

wide have turned to the pleasure of 

Oscape. The press agrees: 
"C-scape is by far the best, 

... Ajoy to use,” wrote 
IEEE Computer. Mqjor 
companies have selected Oscape as a 
standard for software development. 

C-scape's open architecture lets you use 
it with data base, graphics, or other C 
and libraries. Gscape runs in text or 
graphics mode, so you can display text 
and graphics simultaneously. To port 
from DOS or OS/2 to UNIX, AIX, QNX, or 
VMS, just recompile, C-seape also 


Graphics. Run in color in text or graphics mode. 
Read images from PCX files. 

Object-oriented architecture. Add enstom 
features and create reusable code modides. C-""' 
compatible. 

Mouse support* Fullydiitegrated mouse support for 
menu selections, data entry fields, and to move and 
resize windows. 

Pertabillty. Hardware Independent code. Supports 
DOS, OS/2, UNIX, AIX, VMS, others. Autodetect^ 
Hercules, CGA, EGA, VGA. Supports Fhar Lap and 
Rational DOS extenders. 

Text editing. Text editors with word wrap, block 
commands, and search and replace. 

field flexthUlty. Masked, protected, marked, 
required, no-echo, and named fleids with compiete 
data validation. Time, date, money, pop-up list, and 
many more higher-level functions; create your own. 

WindoUVS. Pop-up, tiled, bordered and exploding 
windows; size and numbers limited only by RAM* 

Menus. Pop-up, puU-down, J2S-style, or slug menus; 
create j’our own. 

Context-sensitive help, ynk help messages to 
Individual screens or Helds. Cross reference messages 
to create hypertext-like help. 

Code generation. Build any type of screen or form 
with the liook & FeeU'^ Screen Designer, test It, then 
automatically convert it to C code. 

Screen flexibility. Call screens from nies at run 
time or link them in. Automatic verticai/horizontal 
scrofling. 

International support* Offices in Berlin, Germany, 
with an international network of technical companies 
providing local training, support and consulting. 


supports Phar Lap and Rational DOS 
extenders. 

Trial with a smile. Escape is 
powerful, flexible, portable, and easy to 
try. Test C-scape for 30 days, it offers a 
thorough manual and function reference, 
sample programs with source code, and 
an optional screen designer and source 
code generator. Oakland 
provides access to a 24 
hour BBS, telephone servi¬ 
ces, and an international 
network of companies providing in- 
coujitry support. No royalties, runtime 
licenses, runtime modules. After you 
register, you get complete library source 
code at no extra cost. 

Call 800-233-3733 (617-4917311 in 

Massachusetts, 206-746-8767 in Washing¬ 
ton; see below for International). After 
the joy of C-scape, programming will 
never be the same, 

DOS, OS/2 (Borland and Microsoft 
support); with Look & Feel, $499; library 
only, $309; UNIX, etc. start at $999; 
prices include library source. Training 
in Cambridge and Seattle each month. 
Mastercard and Visa accepted. 


BY391 


Oaklanil Group. Inc* 675 Massachusetts Ave., Cambridge, tAA 02iaS USA. FAX; 617^684440. Oakland Group, GmbH* Alt Moabit Sl-B, D-IOOQ Berlin 21, F.H.G. 

(020) 301 5045, FAX: (030) 333 4338. Oakland Internationa I Technical Network (tr^nlng, support, consulting): Australia Noble Systems (02) 564-1200; Benelux TM 
Data (02158 ) 46814; Denmark Ravenholm (042) 887249; Austrift-GunuanySwitierlttnd ESM 07127/5244; Norway Ravenholm (02) 44H855; Sweden Unsoft (013) IMB8S; 
U.K. SystBTTi.5tar (0382) 500919. Photo by Jessica A. Boyatt; Karyi by K^i Aso. Picture shows a C-scape program combining data entry with video images loaded from PCX 
files. C-scape and kiok & Feel are trademarks of Oakland Group, Inc.; other trademarks belong to their respective companies. Copyright © 1930, by Oakland Group, Inc. 
Features. Diices. and terms subject to change. 




















STATE OF THE ART 


FINDING FAULT 

As networks become more widespread and important 
fault management and performance monitoring become business necessities 

STEVEN M. DAUBER 


A t Boeing in Seattle, a computer 
network helps operate the 747 
aircraft assembly line. At Wells 
Fargo Bank, the entire nation¬ 
wide system of automated teller ma¬ 
chines communicates with central com¬ 
puters by way of computer networks. A 
computer network helps run Apple Com¬ 
puter’s Macintosh automated production 
facility. 

Networks are rapidly becoming the 
lifeline of businesses worldwide* Be¬ 
cause networks provide distributed con¬ 
trol, better scalability, resource sharing, 
and, ultimately, cost advantages over 
mainframes and minicomputers, compa¬ 
nies are moving their mission-critical 
applications to multiplatform networks. 
With this movement, thorough network 
management becomes vital to a busi¬ 
ness's success. 

Paying the Price 

In recent studies, major corporations 
have reported capital losses of astound¬ 
ing magnitude when they have had prob¬ 
lems with their networks. One study cal¬ 
culated the average lost productivity 
resulting from network problems to be in 
excess of $3 million per year. It also 
found that the average network is com¬ 
pletely or partially disabled about twice a 
month, for an average period of more 
than half a business day* 

Many other companies have since ech¬ 
oed the primary conclusion of these stud¬ 
ies: Network downtime, the time that the 
network is cither down or degraded, can 
cause extreme monetary loss, particu¬ 
larly when it affects mission-critical 
data. As companies recognize the in¬ 
creased importance of their networks. 









F[NDING FAULT 


ISO NETWORK MANAGEMENT 


Area 

Issues 

Fault management 

Detects anomalous network t>ehav(or 
i Isolates network problems 

I Attempts to control network problems 

Performance management 

i 

Analyzes network error rates 

Analyzes network in ra ugh put 
i Attempts to create optima] network 
j perforrriance 

1 .. 

j Configuration management 

i 

! 

1 Detects physical and logical configurations 
! Understands and manipulates network 

I state 

1 Accounting management 

j Coliects resource utilization data 

Processes resource utilization data 

1 ; 

Security management 

Controls network access 


Figure 1: The ISO network managemeni model divides management functions 
into five subsystems. 


pressure mounts to keep systems up and 
running. This, in turn, puts pressure on 
the vendors, fueling the demand for the 
network application of the 1990s: net¬ 
work management. 


Network Management Today 

Network management’s twin goals are to 
reduce the number of network problems 
and, once problems occur, to minimize 
inconvenience and contain the damage. 


BVTE 


ACTION SUMMARY 


Monitoring 

Networks 

Network downtime can have 
a serious effect on your com¬ 
pany's bottom line. This ar¬ 
ticle details a four^step pro¬ 
cess that lets you correct 
network faults systematical* 
ly. It also describes network 
problems and solutions and 
discusses the importance of 
both fault management and 
performance monitoring. 



To achieve these goals, the ISO has iden¬ 
tified five management subsystems: 
fault, configuration, performance, secu¬ 
rity, and accounting. 

Fault management detects, isolates, 
and controls anomalous network behav¬ 
ior; configuration management attempts 
to understand and control the network's 
state; performance management ana¬ 
lyzes and controls the network’s through¬ 
put; security management controls ac¬ 
cess to network resources; and, finally, 
accounting management records and 
processes network resource-utilization 
data. Figure 1 lists the issues that these 
network management areas address. 

Four important network management 
product categories deal with these issues: 
physical-layer tools, network monitors, 
network analyzers, and integrated net¬ 
work management systems. Each cate¬ 
gory has an essential role to play in to¬ 
day’s large, heterogeneous networks. 

Tool Types 

Physical-layer tools include time-domain 
reflectometers (TDRs), oscilloscopes, 
breakout boxes, power meters, and simi¬ 
lar products that find problems such as 
cable opens and shorts, unterminated 
cables, and poorly functioning connec¬ 
tion hardware. (See the text box “Let’s 
Get Physical” on page 212 for details 
about network cable management.) 

Perhaps the most popular physical- 
layer tool is the TDR, which sends sig¬ 
nals along the physical medium at reg¬ 


ular intervals. The returning signal 
reflections provide a representative 
waveform showing the placement of net¬ 
work devices and cable problems. TDRs 
provide a reasonably accurate estimate of 
the location of physical media problems. 
Since a large percentage of network 
faults occur at the physical layer, most 
companies with large networks own and 
use TDRs or similar products. TDRs are 
currently priced from about $1500 to 
more than $10,000. 

Network monitors are computer de¬ 
vices that attach to a network and moni¬ 
tor all or a selected portion of the net¬ 
work traffic. By examining frame-level 
information in each packet, network 
monitors can compile statistics on net¬ 
work utilization, packet type, number of 
packets sent and received by each net¬ 
work node, packet errors, and other im¬ 
portant variables. 

Network monitors are relatively inex¬ 
pensive, permitting you to use one per 
network segment. They are generally al¬ 
lowed to run unattended 24 hours per 
day, recording data and looking for 
anomalies. The monitors’ primary ad¬ 
vantages are relatively low cost, rea¬ 
sonable error-detection facilities, and the 
ability to participate in integrated 
network management schemes. Network 
monitors are priced from several hun¬ 
dred dollars (for software-only products) 
to about $10,000. 

While network monitors can detect 
network problems, network analyzers 
can help you track down and fix those 
problems. Network analyzers contain so¬ 
phisticated features for real-time traffic 
analysis, packet capture and decoding, 
and packet transmission. Some even in¬ 
clude troubleshooting expertise, in the 
form of test suites. Network analyzers 
also incorporate a built-in TDR-like ca¬ 
pability. The most sophisticated network 
analyzers use special-purpose hardware 
to detect problems not visible to standard 
network controllers. 

Prices for network analyzers start at 
about $10,000, and they can cost well 
over $30,000 with support for multiple 
physical media and protocol decoding. 
They are sold as kits (a network interface 
card and software that you install on a 
PC) and as packages (the card and soft¬ 
ware preinstalled in a PC of the vendor’s 
choice), with the latter being substantial¬ 
ly more expensive. 

The fourth and final type of product 
available for managing a network is the 
integrated network management system. 
Using the INMS, you can monitor and 
control your entire network from a cen¬ 
tral location. The INMS implements all 
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STAND.4RD ISO _ m 

Economical ITiis UL approved, fully tested 
unit is one of the best generic 150s available. 
Ideal for basic systems. 


STANDARD 220_ m 

Economical This UL approved, fully tested 
unit is one of the best generic 220s available. 
Ideal for basic systems. 


CP160 _ $169 

Original Portable Upgrade Double your 
power with our direct replacement CP160. 
Allows 286,386, and hard disk upgrades. 


SILENCER 15Q_^ 

Ultra-Quiet Stop that irritating noise with 
the Silencer ISO. Its large, low speed, German 
fan keeps your system S° to 15“ cooler and 84% 
quieter Virtually inaudible! Great in the 
executive suite or home office. 

TURBO-COOL 2Q0_$169 

High Performance Put AT power and 200% 
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with our UL approved Turbo-Cool 200. Its 
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pur system W to 45° cooler, preventing data 
errors and other heat-related problems. Perfect 
for hot rod PCs and Mini AB! 

TURBO-COOL 275 $169 

Slim and Powerful Give your Slimline or 
Mini-Tower computer up to 100% mgre power 
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replacement Turbo-Cool 275. With a peak 
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largest hard drives and peripherals! 
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Ultra-Quiet Unrattle your nerves with the 
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cooling. Quieter than most hard drives. Great 
in the executive suite or home office. 

TURBO-COOL 300 $189 
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high-end worbtations and netw^ork file servers. 
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supply! Our direct replacement CD270 gives 
your 8086/286/386 Desl 9 ro up to 70% more 
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autoselect 110V/220V 2-year warranty. 
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TYPES OF NETWORK MANAGEMENT PRODUCTS 

Product type Strength Weakness 


Physical-fayer 

tools 

Reasonably accurate 

Some are complex and 
difficult to use 

Limited to physicahiayer 
problems 

. Network monitor 

Continuous monitoring 
useful for long-term 
trend analysis 

Low cost 

Limited troubleshooting 
capability 

Network analyzer 

Advanced troubleshooting 
capability 

Portable 

Can stress-test new 
protocols, applications 

Relatively expensive 

Integrated 

Network 

Management 

System 

Advanced monitoring 
capability 

Supports all five 

ISO network 

management subsystems 

High cost 

Unavailable for some 
platforms 


Figure 2: Network management tools can be classified into four types. 
Each type has its corresponding strengths and weaknesses. 


THE 

DIAGNOSTIC 

PROCESS 

start 


Conclude Observe symptoms 


Run tests 


Hypothesize 


Figure 3: The network diagnostic cycle 
resembles a blackboard system^ where 
successive cycles contribute toward the 
solution to the problem. 


five ISO network management areas: 
fauit, performance, configuration, secu¬ 
rity, and accounting. You use the IN MS 
through a console device that provides a 
graphical user interface. The console de¬ 
vice is integrated with a network man- 
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agement station that communicates with 
agents—software programs—on remote 
computer devices to determine the state 
of the network. Agents collect interesting 
information, such as the number of pack¬ 
ets the device has received^ and make it 
available to the INMS upon query. When 
a problem occurs, agents can also send 
alarms to the console to immediately 
alert the network manager. 

INMSes hold tremendous promise but 
have to be implemented across a wide 
variety of platforms to be truly effective. 
Resolving differences between operating 
systems, hardware platforms, and net¬ 
works makes this task difficult and time- 
consuming. As a result, INMSes are the 
most expensive network management 
products. In the coming years, you will 
see an increasing number of product in¬ 
troductions in this area. Figure 2 com¬ 
pares the various strengths and weak¬ 
nesses of the four types of network man¬ 
agement products. 

Using the Tools 

If you've spent any time managing a net¬ 
work, you know that this often-difficult 
task is both a science and an art. As a sci¬ 
ence, troubleshooting demands that you 
understand network operation and the re¬ 
lationship between symptoms and under¬ 
lying causes. As an art, it requires that 


you implement the proper diagnostic pro¬ 
cess, which consists of four critical steps 
repeated continuously until the problem 
is ultimately solved: observing symp¬ 
toms, developing a hypothesis, testing 
the hypothesis, and forming conclusions 
(see figure 3). 

The first step of the process is to ob¬ 
serve problem symptoms. A common 
mistake here, made in the interest of sav¬ 
ing time, is to begin experimentation be¬ 
fore thoroughly examining the symp¬ 
toms, Unfortunately, in many cases, the 
most obvious symptoms can lead you off 
on a costly tangent. Why are the most 
obvious symptoms not always the most 
important? To understand this, you must 
understand the essence of network pro¬ 
tocols. 

Have you ever wondered why a com¬ 
puter sometimes takes so long to respond 
to a network access request? The reason 
is that network protocols are designed to 
hide, not to expose, network problems. 
Most network protocols incorporate re¬ 
try mechanisms and other techniques to 
recover from problems. As a result, most 
network problems display a single obvi¬ 
ous symptom: long response times. Al¬ 
though retry mechanisms increase net¬ 
work reliability, they also make network 
troubleshooting more difficult by dis¬ 
playing a common symptom for many 
different problems. 

Therefore, it is critical that you un¬ 
cover as many clues as possible prior to 
the beginning of the next step in the 
diagnostic process. Since the first symp¬ 
tom that is encountered—longer response 
times—may not be very illuminating, 
you must push not only to identify the 
other symptoms, but also to discover the 
following: 

• The range and scope of the symptoms. 
Does this problem affect everyone, ev¬ 
eryone in a given area, random individ¬ 
uals? 

• The percentage of time the problem 
manifests itself. Is the problem continu¬ 
ous or intermittent? Does it occur reg¬ 
ularly? 

• What has changed recently? Has a 
computer device been added to the net¬ 
work? Have any internetworking devices 
been reconfigured? 

• All release variables in the environ¬ 
ment experiencing the problem. What 
are the vendor and release numbers of the 
computer systems, network interface 
cards, hubs, routers, bridges, application 
software, and network software? 

As soon as you have gathered all this 
information, you can then move to the 
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next step in the diagnostic process: the 
formation of a valid hypothesis that is 
consistent with the data* 

Signature Analysis 
Before you can use the data gathered 
about problem symptoms and construct a 
valid hypothesis, you have to know 
whether what you’re seeing is something 
unusual. Therefore, you first have to 
understand the "usual.” Networks are 
like fingerprints—no two are exactly 
alike* Even if two networks are config¬ 
ured identically, usage patterns will al¬ 
most certainly differ. The process of 
determining the characteristics of an in- 

^Oevelopment of 
the troubleshooting 
library is one of the 
most effective ways 
of minimizing 
network downtime. 



dividual network signature is called 
baselining. 

Baselining is not one of the four steps 
in the diagnostic process: It must be done 
prior to a problem occurring. (Needless 
to say, once the problem situation exists, 
observing typical network performance 
is impossible*) Having a proper baseline 
for the network means you can answer 
detailed questions about the following: 

• Network utiiimtion. What is the aver¬ 
age network utilization? How does it vary 
during the business day? 

• Network appiications. What are the 
dominant network applications on the 
network? What version numbers is it 
running? 

• Network protocol software. What pro¬ 
tocols are running on your network? 
What are the performance characteris¬ 
tics of these protocols? 

• Network hardware. Who manufac¬ 
tured the network interface controllers, 
media attachment units, hubs, and other 
network connection hardware? What 
versions are they? What are their perfor¬ 
mance characteristics? 


• Internetworking equipment. Who 
manufactured the repeaters, bridges, 
routers, and gateways on the network? 
What versions of software and firmware 
are they running? What are their perfor¬ 
mance characteristics? 

This list is by no means complete, but 
it provides an example of the necessary 
level of detail. In general, the better you 
know the network, the less frequently 
problems occur and the more quickly 
they are solved when they do occur. This 
will be increasingly true as networks be¬ 
come more complicated. 

Theory and Experimentation 
Armed with the appropriate data about 
problem symptoms and a complete un¬ 
derstanding of differences between the 
data and corresponding baselines, you 
are ready to form a first hypothesis of the 
problem. This is the stage where trouble¬ 
shooting experience and expertise is 
most important. 

You need to know which network 
problems are capable of causing the ob¬ 
served deviation from the baselines. This 
often requires a good understanding of 
the protocols and applications running 
on the network. For example, too many 
collisions on an Ethernet are often a re¬ 
sult of excessive network traffic but can 
also result from overlong segments or 
malfunctioning transceivers. 

You can gain troubleshooting exper¬ 
tise from experience or from several 
books on the subject. Recently, some 
network analyzers have incorporated on¬ 
line troubleshooting guides that give tips 
on probable causes of observed symp¬ 
toms. Using all this information and ex¬ 
pertise, you form a hypothesis. 

The next step in the troubleshooting 
process is to test the hypothesis. A net¬ 
work analyzer is usually the best tool for 
this purpose, since it provides the most 
flexible set of capabilities. Some network 
analyzers offer important features that 
aid the test-development process, such as 
preprogrammed experiments. Each ex¬ 
periment is designed to test one or more 
hypotheses, thereby saving you the hassle 
of programming the test parameters. 

Following the experiments necessary 
to test the hypothesis, you enter the final 
step in the diagnostic process: forming 
conclusions* If the other steps were exe¬ 
cuted correctly, this step may well be the 
most straightforward* Good network 
troubleshooters know what they will con¬ 
clude for each possible outcome of the 
experiment* In the event that the test re¬ 
sults are unfamiliar, you must expand or 
revise your view of the problem so that 
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Let’s Get Physical 

John Kalfter 



One option of Isicad COMMAND cable managemem system 
lets you highlight an individual cable path in relation to the 
rest of the network. (Courtesy of isicad) 


T he scope of network 
management reaches 
beyond tracking net¬ 
work throughput. It 
aiso requires close tracking 
of the network’s physical in¬ 
frastructure—from individ¬ 
ual PCs, telephones, and 
other devices to cables and 
cross connects. Without the 
proper tools and documen¬ 
tation, this task can become 
your worst nightmare. To¬ 
day, a new breed of comput¬ 
erized cable management 
systems is taking the terror 
out of physical-network ad¬ 
ministration, By providing 
complete documentation of 
all network cabling and as¬ 
sets, such systems let you 
minimize downtime and control 
expenses. 

Cable management systems offer a 
range of features that track the complete 
physical infrastructure of a network. By 
linking graphical capabilities directly to 
standard, commercially available rela¬ 
tional databases, they provide complete 
information on network assets using 
both pictures and reports. 

Graphical cable management infor¬ 
mation provides pictures of your com¬ 
munications layout, from broad views of 
a complete multiple-location environ¬ 
ment to a detailed plan of an individual 
circuit. By clicking on an icon that rep¬ 
resents a network component, you can 
quickly locate specific information 
such as cable routes (see the screen), the 
available outlets on a given floor, or 
all items on a given circuit—without 
running lengthy reports or searching 
through printouts and piles of outdated 
floor plans. 

The relational database supplements 
the graphics information with detailed 
information on every network compo¬ 
nent—from the end-to-end connectivity 
of circuits to the administrative infor¬ 
mation associated with each piece of 
equipment, cable, and cableway. It pro¬ 
vides standard reports and documenta¬ 
tion of characteristics such as the brand 


of equipment, costs, model numbers, 
location within the facility, and connec¬ 
tivity and wiring schemes. 

The database can generate work or¬ 
ders for moves, adds, or changes; repair 
orders when a failure occurs; and re¬ 
ports on equipment schedules, cable 
schedules, cable tray accommodation 
schedules, and bills of material. It also 
keeps a history of changes made to the 
communications infrastructure. 

The key to an effective cable manage¬ 
ment system is the interactive link be¬ 
tween the graphics module and the data¬ 
base, which ensures that changes made 
in the graphical front end are automati¬ 
cally made to the database and vice 
versa. This, in turn, guarantees you up- 
to-the-minute information on every as¬ 
pect of the communications network. 

Network Troubleshooting 
The combination of graphics and data¬ 
base information is especially impor¬ 
tant for troubleshooting activities, 
where it is essential to know the location 
of every network asset and who would 
be affected by a line faHure or other 
problem. Most communications techni¬ 
cians spend an average of 80 percent of 
their time locating a problem and only 
20 percent fixing it. With computerized 
cable management systems, this vital 


information is at your fin¬ 
gertips, so locating failures 
and determining who they 
affect is fast and easy. 

Once you’ve located the 
point of failure, the cable 
management system pro¬ 
vides all the documentation 
necessary to fix the prob¬ 
lem. For example, if you 
need to replace a cable, the 
cable management system 
can describe the type of ca¬ 
ble and what systems are 
connected to it and then dis¬ 
play a floor plan showing 
exactly where it runs in the 
building. 

Knowing exactly the cur¬ 
rent configuration of a net¬ 
work is essential. With com¬ 
plete documentation, both graphical 
and textual, on every aspect of the net¬ 
work, you can identify alternative cir¬ 
cuits or routes to bypass a problem until 
repairs are made. 

Maintaining the Infrastructure 

As networks become more widespread 
and user turnover increases, a cable 
management system can help you keep 
up with the moves, adds, and changes 
necessary. With it, you can analyze pro¬ 
posed changes in advance to determine 
their feasibility and cost. The system 
also automatically updates the database 
to accurately reflect the status of the 
communications infrastructure. 

Cable management systems and net¬ 
work managcmeni systems are equally 
vital. With both types of systems in 
place, you have a complete network 
management solution to effectively 
manage both the physical and logical 
network environments, reduce network 
downtime, accommodate changes, 
monitor and control assets and inven¬ 
tory, and reduce expenses. 


John Kaiser is the manager of product 
marketing at Isicad, Inc, (Anaheim, 
CA),a manufacturer of integrated cable 
mant^ement systems. He can be con¬ 
tacted on BIX ch editors ," 
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you can map the symptoms to the ob¬ 
served test results. 

The diagnostic process is cyclical. 
Following the conclusions drawn from 
one test, you often need another hypothe¬ 
sis. Sometimes, you need to change the 
problem environment prior to reexamin¬ 
ing the symptoms. For example, you 
might want to remove a node from the 
network and then observe the symptoms 
again. In any event, the process cycles 
until you can converge on the appropriate 
conclusion, or set of conclusions, and fi¬ 
nally solve the problem. 

The value of techniques that shorten 
the time taken to cycle through the diag- 

incompatibilities 
among protocol 
software from 
different vendors 
are not unusual. 



nostic process is obvious. Baselining and 
gathering of anomalous data is critical to 
differentiating the unusual from the 
usual. On-line troubleshooting guides 
and similar features can then shorten the 
hypothesizing process. Finally, prepro¬ 
grammed tests often minimize the test¬ 
ing phase. The combination of these fea¬ 
tures can dramatically reduce the length 
of the diagnostic cycle, providing imme¬ 
diate returns in the form of increased net¬ 
work uptime. 

As you employ these techniques, you 
form a library of information and tests 
for solving common problems. With such 
a library, observing symptoms, forming 
a hypothesis, and testing the hypothesis 
become an extremely rapid process. 
Each time you solve a new problem, you 
should document the problem and save 
the tests used to solve it. The next time 
the problem occurs, solving it will be a 
simple matter. An additional advantage 
of this library is that it embodies exper¬ 
tise that can be used by anyone, not just 
the person who originally solved the 
problem. Development of the trouble¬ 
shooting library is one of the most ef¬ 
fective methods of minimizing network 
downtime. 


Common Problems 

A typical network administrator spends a 
great deal of time solving problems and 
trying to understand the network's per¬ 
formance. The better that understand¬ 
ing, the more infrequent faults are likely 
to be, since you avoid problems when 
performance is managed proactively. 

Different parts of a network experi¬ 
ence different kinds of problems. Under¬ 
standing the problem sets that affect the 
different parts is critical to effective 
troubleshooting. A complete list of prob¬ 
lems and solutions would fill volumes, 
but the general relationship between net¬ 
work components and fault types can be 
drawn here. For this purpose, network 
components will be divided into four 
categories: network hardware, inter¬ 
networking equipment, network protocol 
software, and network applications. 

Starting with the lowest layers of the 
Open Systems Interconnection model 
and working up, you first encounter the 
problems endemic to network hardware. 
Because hardware is subject to environ¬ 
mental stresses and is accessible, physi¬ 
cal connectivity problems are the most 
common fault type. These include cable 
breaks (a cable is cut or not terminated 
properly), cable shorts (a cable is dam¬ 
aged), breaks elsewhere in the circuit (a 
vampire transceiver is jostled so that it no 
longer makes positive contact with the 
medium), and malfunctions in the actual 
network hardware circuitry (a bad net¬ 
work interface controller or a jabbering 
transceiver). 

Cable problems can be discovered 
using a network analyzer or TDR. Prob¬ 
lems with hardware circuitry can often 
be found by examining error traffic on 
the network using a network analyzer. 
Other times, these problems must be at¬ 
tacked by a process of elimination to iso¬ 
late the problem. 

As networks grow, internetworking 
products are increasingly common prob¬ 
lem sources. Since these products sit at 
intersections within the network traffic 
pattern, they can quickly cause signifi¬ 
cant problems when they malfunction. 
Configuration errors are also common 
with complex products such as routers, 
brouters, and gateways. If nodes on only 
one side of an internetworking product 
are affected, start the search with that 
product. Check to see that processing 
queues have not grown unmanageably 
large. Ask yourself what has changed re¬ 
cently and what unplanned side effects 
that change might have had. 

Although protocol software is just as 
emor-prone as any other kind of soft¬ 
ware, you usually can't do more than 


identify these problems. For actual solu¬ 
tions or workarounds, consult with the 
vendor and obtain a new version of the 
software. Incompatibilities among proto¬ 
col software from different vendors are 
not unusual. Network analyzers with 
built-in protocol decoders are helpful in 
detecting this variety of problem. 

Finally, applications sometimes have 
bugs. There is little you can do to solve 
these problems directly unless your orga¬ 
nization wrote the application. If not, use 
the network analyzer to find the problem 
and then contact the vendor with details. 

Performance Management 

Unlike fault management, performance 
management should be almost entirely 
proactive. However, most people tend to 
ignore performance management until it 
actually results in an emergency. The 
first lesson of performance management 
is to be proactive. 

Network monitors and analyzers are 
important tools for completing a compre¬ 
hensive traffic analysis on your network. 
Using these devices, you can come to 
understand the daily network utilization 
patterns, the heaviest users, the various 
percentages of different protocol traffic, 
where network bottlenecks exist, why 
those bottlenecks exist, and other similar 
information. 

You can also use the traffic-generation 
capabilities of a network analyzer to 
study how much additional traffic the 
network can support. A reactive benefit 
from this exercise is knowing where to 
look first when performance problems 
occur, but proactive benefits also ac¬ 
crue, including how to best spend money 
to improve network performance. 

As a result of analyzing the network's 
traffic patterns, you can make critical 
decisions regarding where to partition 
the network for optimal throughput and 
response time and how to allocate re¬ 
sources. Despite the fact that these per¬ 
formance management techniques are 
sometimes merely the result of common 
sense, most organizations still do not be¬ 
lieve they have the time to engage in the 
exercise. Unfortunately, this way of 
thinking often leads to emergencies that 
force you to spend the time later. 

Network management technology and 
practice has advanced significantly in the 
last decade. Through the 1990s, look for 
many of these advances to have a positive 
impact on networks and the people who 
manage and use them. ■ 


Steven M. Dauber is produa marketing 
manager at Novell, Inc. (San Jose, CA). 
He can be reached on BIX c/o "'editors^ " 
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applications off to a fast start with a framework of over 
75 te.sted and ready-to-go C++ classes. 

Has the most complete C++ class library for JUS 
Windows Dei'elopment. 

Get started with graphical aser interface classes such iis 
windows, views, bitmaps, dialog boxes, menus, popup 
rnenus, graphics, regions, pens, brushes, controls, ‘ 
buttons, listboxes, valuators, editors, printers and much • 
more. Organize your data with foundation classes such, 
as containers, collections, sets, dictionaries, files, strings,* 
streams and so-on. Use otlier classes to manage the 
persistance of objecis across files, to peifOrm serial 
communicatioas, and to activate tim^ events. 


Proiides support for the entitv pwject. 

Comes with 4 complete OOP development envii'omnent 
including the first hilly hincUonal C++ class hierarchy 
Browsei: Also includes an Interface Generator,for building 
C++ dialog classes and a Doc»meJ7tor for automatically 
producing high quality documentation of your clas.ses. 

Integrates leading-edge technolog}’. 

Combine C^+, /Views with Borland C++ or Zortech C++ 
for a cost-effective ;md higlily productive development 
environment for biiilding your next generation soh- 
ware systems. 

Pays for itself on even the smallest proje^ 

Only |i495.00 with no royalties. 

G>ines cb'mpieth wiriiiSOiiire code. 


C++/l/feMI« 


from CNS, Inc. 

CNS, Inc., Software Products Dept. 

1250 Park Road, Chanhassen, MN 55317 
(612)-474-7600 -FAX {612H74-6737 

f CNS, Inc All rights reserved. Micyosofr is a regisJered trademark of JJftrosoft Gdrparelkjn. 
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precedes us! From 5 subsidiaries and 35 distributors in more 
man ^ cou nines worldwide, thousands of customers purchased more in 1989 
than ever before. And they were able to choose new products from an ever- 
expanding array of plotters, penless plotters, digitizers, recorders and supplies. 

The Graphtec reputation is one of building products that work well and last a 
long time. We earned that reputation the hard way, by delivering over 40 years 
of the best innovation, support, and after-sales service in the industry. 


Speed and accuracy are the hallmarks of our latest flagship plotter, the AO 
large-format GX1002E. Capable of accepting both pens and pencils, the GX1002E 
attains plotting speeds of up to 1202 mm/s at 45® or S50mm/s in the axis direction. 
Throughput is further enhanced by a 32-bit CPU, 1MB buffer (expandable to 
2MBh and pen/vector sorting functions. 

If you are looking for a top-of-the-lioe plotter, you won't be disappointed by 
the Graphtec GX1002E. Or ii you prefer, consider our pen-only GX1002 model 
instead. You'll receive the same benefits for a lower price. 



GRnPHTEC 


GROPHTEC CORPORRTION 503-10 Shinano-cho, Totsuka-ku, Yokohsma 244, Japan Te!: (045)825-6250 Fax:(045)825-6396 
U.S.A.: American Graphtec, Inc. Tel:(714)454-2800 Fax;(7U)859-2800 Australia: Southern Graphtec Pty. Ltd. Tel:(02)748-4888 Fax;(02)748-4882 
Europe; Graphtec Europe GmbH Tel;(040)511-5059 Ru(;(040)511-9155 United Kingdom: Graphtec (UK) Ltd. Tel: (0270)625-115 Fax;(0270)626-733 


Circle 126 on Inquiry Card. 



































































RESOURCE GUIDE 


Network Management Sources 

As networks become more complicated, the need for automated network management grows. 

The companies listed below deliver network management solutions for a variety of platforms. 


Ashton-Tate 
20101 Hamilton Ave. 
Torrance, CA 90502 
(213) 329-8000 
fax: (213) 329-8000 

CircU 1060 
on Inquiry Card. 

AT&T Computer 
Systems 

1776 On the Green, 
Ninth Floor 
Morristown, NJ 07960 
(800) 247-1212 
(904) 636-2314 
fax: (904) 636-3078 

Circle 1061 
on Inquiry Card. 

Automated Design 
Systems 

375 North ridge Rd., 
Suite 270 

Atlanta, GA 30350 
(404) 394-2552 

Circle 1062 
on Inquiry Card. 

Banyan Systems, Inc. 
115 Flanders Rd. 
Westborough, MA 
01581 

(508) 898-1000 

Circle 1063 
on Inquiry Card. 

BICC Data 
■ Networks, Inc. 

I 1800 West Park Dr. 
Westborough, MA 
01581 

(800) 447-6526 
(508) 898-2422 
fax: (508) 898-3739 

Circle 1064 
on Inquiry Card. 

Blue Lance, Inc. 

1700 West Loop S, 
Suite 700 

Houston, TX 77027 
(713) 680-1187 
fax: (713) 622-1370 

Circle 1065 
on Inquiry Card. 


Brightwork 
Development 
P.O. Box 8728 
Red Bank, NJ 07701 
(800) 552-9876 
(201) 530-0440 
fax: (201) 530-0622 

Circle 1066 
on Inquiry Card. 

Bytex 

120 Turnpike Rd. 
Southborough, MA 
01772 

(508) 480-0840 

Circle 1067 
on Inquiry Card. 

Cabletron Systems, 
Inc. 

35 Industrial Way 
Rochester, NH 03867 
(603) 332-9400 
fax: (603) 332-4616 

Circle 1068 
on Inquiry Card. 

Certus International 
Corp. 

13110 Shaker Sq. 
Cleveland, OH 44120 
(800) 722-8737 
(216) 752-8181 
fax: (216) 752-8188 

Circle 1069 
on Inquiry Card. 

Cheyenne Software 
55 Bryant Ave. 
Roslyn, NY 11576 
(800) 243-9462 
(516) 484-5110 
fax: (516)484-5110 

Circle 1070 
on Inquiry Card. 

Chipcom Corp. 

118 Turnpike Rd. 
Southborough, MA 
01772 

(800) 228-9930 
(508) 460-8900 
fax: (508)460-8950 

Circle 1071 
on Inquiry Card. 


Computer Tyme, Inc. 
411 North Sherman, 
Suite 3(X) 

Springfield, MO 65802 
(800) 548-5353 
(417) 866-1222 
fax: (417) 866-0135 

Circle 1072 
on Inquiry Card. 

Connect Computer Co. 
9855 West 78th St. 

Eden Prairie, MN 55344 
(612) 944-0181 
fax: (612) 944-9298 

Circle 1073 
on Inquiry Card. 

Data General Corp. 
44(X) Computer Dr. 
Westborough, MA 
01580 

(508) 366-8911 

Circle 1074 
on Inquiry Card. 

Daystrom Data 
Products 

15 Sunrise Hill Rd. 
Fishkill, NY 12524 
(914) 896-7378 

Circle 1081 
on Inquiry Card. 

Digilog, Inc. 

1370 Welsh Rd. 
Montgomeryville, PA 
18936 

(215) 628-4530 
fax: (215) 628-3935 

Circle 1082 
on Inquiry Card. 

Digital Equipment 
Corp. 

30 Proter Rd. 

Littleton, MA 01460 
(508) 562-4521 

Circle 1083 
on Inquiry Card. 


Dolphin Sc^tware 
6050 Peachtree Pkwy., 
Suite 340-208 
Norcross, GA 30092 
(404) 339-7877 
fax: (404) 339-7905 

Circle 1084 
on Inquiry Card. 

ETI Software, Inc. 
2930 Prospect Ave. 
Cleveland, OH 44115 
(800) 336-2014 
(216) 241-1140 
fax: (216) 241-2319 

Circle 1085 
on Inquiry Card. 

Fifth Generation 
Systems 

10049 North Reiger Rd. 
Baton Rouge, LA 70809 
(800) 873-4384 
(504) 291-7221 
fax: (504) 295-3268 

Circle 1086 
on Inquiry Card. 

Fresh Technology 
Group 

1478 North Tech Blvd., 
Suite 101 

Gilbert, AZ 85234 
(602) 497-4200 
fax: (602) 497-4242 

Circle 1087 
on Inquiry Card. 

Frye Computer 
Systems, Inc. 

19 Temple Place 
Boston, MA 02111 
(617) 247-2300 
fax: (617) 451-6711 

Circle 1088 
on Inquiry Card. 

Gazelle Systems 
42 North University 
Ave., Suite 10 
Provo, UT 84601 

(800) 233-0383 

(801) 377-1288 
fax: (801) 373-6933 

Circle 1089 
on Inquiry Card. 
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Hewlett-Packard Co. 

J. A. Lomax Associates 

Network Interface 

Retix 

Vancouver Division 

659 Adrienne St., 

Corp. 

2644 30th St. 

18110 Southeast 34th St. 

Suite 101 

15019 West 95th St. 

Santa Monica, CA 

Camas, WA 98607 

Novato, CA 94945 

Lenexa, KS 66215 

90405 

(206) 254-8110 

(800) 225-6629 

(913) 894-2277 

(213) 399-2200 

Circle 1090 

(415) 892-9606 

fax: (913) 894-0226 

fax: (213) 458-2685 

on Inquiry Card. 

fax: (415) 898-0867 

Circle 1104 

Circle 1254 

Horizons Technology, 

Circle 1097 
on Inquiry Card. 

on Inquiry Card. 

on Inquiry Card. 

Inc. 


Network Management, 

Saber Software Corp. 

3990 Ruffin Rd. 

LAN Support Group, 

Inc. 

5944 Luther Lane, 

San Diego, CA 92123 

Inc. 

19 Rector St., 

Suite 1007 

(619) 292-8331 

P.O. 80X460269 

15th Floor 

Dallas, TX 75225 

fax; (619) 292-7321 

Houston, TX 77056 

New York, NY 10006 

(800) 338-8754 

Circle 1091 

(800) 749-8439 

(212) 797-3800 

(214) 361-8086 

on Inquiry Card. 

(713) 622-4900 

fax: (212) 797-3817 

fax: (214) 361-1882 


Circle 1098 

Circle 1248 

Circle 1255 

Hughes LAN Systems 
1225 Charleston Rd. 

on Inquiry Card. 

on Inquiry Card. 

on Inquiry Card. 

Mountain View, CA 

Mkrocom, Inc. 

Novell, Inc. 

SoftShell Systems 

94043 

500 River Ridge Dr. 

122 East 1700 South 

1163 Triton Dr. 

(415) 966-7300 

Norwood, MA 02062 

Provo, UT 84606 

Foster City, CA 94404 

Circl. 1092 

(617) 551-1000 

(801) 429-5900 

(800) 322-7638 

on Inquiry Card. 

fax: (617) 551-1898 

fax: (801) 377-9353 

(415) 571-9000 

Circle 1099 

Circle 1249 

fax: (415) 571-0622 

IBM 

1000 Northwest 51st St. 

on Inquiry Card. 

on Inquiry Card. 

Circle 1256 
on Inquiry Card. 

Boca Raton, FL 33432 

Mkrotest, Inc. 

Optical Data Systems 


(407) 443-2000 

3519 East Shea Blvd., 

1101 East Arapaho 

Spider Systems, Inc. 

Circle 1093 

Suite 134 

Richardson, TX 75081 

12 New England 

on Inquiry Card. 

Phoenix, AZ 85028 

(214) 234-6400 

Executive Park 

(800) 526-9675 

fax: (214) 234-1467 

Burlington, MA 01803 

International Data 

fax: (602) 971-6963 

Circle 1250 

(800) 447-7807 

Science 

Circle 1100 

on Inquiry Card. 

(617) 270-3510 

7 Wellington Rd. 

on Inquiry Card. 


fax: (617) 270-9818 

Lincoln, RI02865 


Palindrome Corp. 

Circle 1257 

(401) 333-6200 

Network & 

850 East Diehl Rd. 

on Inquiry Card. 

fax: (401) 333-3584 

Communkation 

Naperville, IL 60653 


Circle 1094 

Technology, Inc. 

(708) 505-3300 

Standard 

on Inquiry Card. 

24 Wampum Rd. 

Circle 1251 

Microsystems Corp. 


Park Ridge, NJ 07656 

on Inquiry Card. 

35 Marcus Blvd. 

Internetix, Inc. 

(201) 307-9000 


Hauppauge, NY 11788 

8903 Presidential 

fax: (201) 307-9404 

Proteon, Inc. 

(516) 273-3100 

Pkwy., Suite 210 

Circle 1101 

Two Technology Dr. 

fax: (516) 273-2136 

Upper Marlborough, 

on Inquiry Card. 

Westborough, MA 

Circle 1258 

MD 20772 


01581 

on Inquiry Card. 

(301) 420-7900 

Network Computing, 

(508) 898-2800 


fax: (301) 420-4395 

Inc. 

fax: (508) 898-2118 

StarTek, Inc. 

Circle 1095 

1950 Stemmons, 

Circle 1252 

100 Otis St. 

on Inquiry Card. 

Suite 3016 

Dallas, TX 75207 

on Inquiry Card. 

Northborough, MA 

01532 

Isicad, Inc. 

(214) 746-4949 

ProTools, Inc. 

(508) 393-9393 

1920 West Corporate 

Circle 1102 

14976 Northwest 

fax: (508) 393-6934 

Way 

on Inquiry Card. 

Greenbrier Pkwy. 

Circle 1259 

P.O. Box 61022 


Beaverton, OR 97006 

on Inquiry Card. 

Anaheim, CA 92803 

Network General 

(503) 645-5400 


(714) 533-8910 

Corp. 

fax: (503) 645-3577 


Circle 1096 

4200 Bohannon Dr. 

Circle 1253 


on Inquiry Card. 

Menlo Park, CA 94025 
(415) 688-2700 

Circle 1103 
on Inquiry Card. 

on Inquiry Card. 
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SynOptics 

Ungermann-Bass, Inc. 

Communications, Inc. 

3900 Freedom Cir. 

4401 Great American 

Santa Clara, CA 95052 

Pkwy. 

(408) 496-0111 

P.O.Box 58185 

fax: (408) 970-7343 

Santa Clara, CA 95952 

Circle 1266 

(800) 776-8023 
(408) 988-2400 

on Inquiry Cord. 

fax: (408) 988^5525 

Unisys Corp. 

Circle 1260 

2700 North First St. 

on Inquiry Curd* 

P.O. Box 6685 

San Jose, CA 95150 

Technology Dynamics, 

(408) 434-2848 

Inc. 

fax: (408) 434-2131 

145 15th St, NE, 

Circle 1267 

Suite 624 

Atlanta, GA 30361 

on Inquiry Cord, 

(800) 226-0428 

Vitalink 

(404) 874-0428 

Com mun kat ions 

Ci»la 1261 

Corp. 

on Inquiry Cord. 

6607 Kaiser Dr. 

Fremont, CA 94555 

Telebit Corp. 

(800) 523-9550 

1315 Chesapeake Ter, 

(415) 794-1100 

Sunnyvale. CA 94089 

fax: (415) 795-1085 

(800) 835-3248 

Circle 1268 

(408) 734-4333 
fax: (408) 734-3333 

on Inquiry Card. 

Circle 1262 

Wang Laboratoriesj 

on Inquiry Cord. 

Inc. 

One Industrial Ave. 

TGR Software, Inc. 

Lowell, MA 01851 

2 Ravinia Dr., 

(800) 225-0654 

Suite 330 

(508) 459-5000 

Atlanta, GA 30346 

Circle 1269 

(404) 390-7450 
fax: (404) 390-7455 

on Inquiry Cord. 

Circle 126a 

Woolongong Group, 

on Inquiry Cord. 

Inc. 

1129 San Antonio Rd. 

Thomas^Conrad Corp. 

Palo Alto, CA 94303 

1908“R Kramer Lane 

(800) 872-8649 

Austin, TX 78758 

(415) 962-7100 

(800) 332-8683 

fax: (415) 969-5547 

(512) 836-1935 

Circle 1270 

fax: (512) 836-2840 

Circle 1264 
on Inquiry Card. 

on Inquiry Card, 

3Com Corp. 

Inclusion in the resource 

5400 Bay front Plaza 

guide should not he taken 

Santa Clara, CA 95052 

as a BYTE endorsement 

(800) 638-3266 

or recommendation. 

(408) 764-5000 

Ukewise, omission from 

fax: (408) 764-5001 

the guide should not 

Circle 1265 
on Inquiry Cord. 

he taken negatively. The 
information here was 
believed to he accurate 


at the time of writing t 
but BYTE cannot be 


responsible for omissions, 
errors, or changes that 
occur after compilation 
of the guide. 


SOFI-16 

SCSI Controller Intelligent, Cached 



Performance 

• CACHING algorithms packed with power—Lookahead 
Reads and Deferred Writes with Elevator Seeks • CACHE 
Memory - 512KB to 4 MB on board. 

Core Test 

Average Access Time: Less than 0,5 milliseconds 
Transfer Rate: 

• 3855 KB/s with First Party DMA 

• 1286 KB/s in combination controller emulation mode 

PC Magazine Benchmark Series, Release 5.6 (Accessing 
small and large records): S0F)-16: 13.7 sec 
Compare to well known non-cached SCSI controllers at 60 
sec and more \l (IBM PC/AT SMHz: 73,41 sec and IBM 
Model 70/25MH2 : 69.7 sec) 

WD 1003 emulation allows operation of hard disks with 
all operating systems (including UNIX and NETWARE) 
without software drivers, DOS device drivers provided for 
operations with multiple devices including CD-ROM, 
Optical Drives and Tape Drives. 

• Intelligent and cached controller 

• 80186 12MHz processor 

• Up to 4MB cache memory with flexible caching algorithms 

• Industry standard SCSI interface 

• PC AT compatible full-length 16^Dit slot card 

• Up to 7 connected devices, either internal or external 

• Up to 2 floppy disk drives, 5.25" or 3.5" 

• Combination controller emulation (WD1003) 

• Bus Master (First Party DMA) for faster transfer rates 

OEMs, Dealers and VARs, please contact for attractive pricing 

PC AT Is a regisrteried tradernark of IBM Corporation. UMIK Is a registered trademarti of 
AT&T. WD1003 Is a registered trademartt of Western Digital Corporation. f^ETWARE is a 
registered trademark of Novell Corporation. 


AXES Technologies, Inc. 

1620 North 1-35, Suite 311, Carrollton, TX 75006 

Tel: (214) 446-2937 

F/VX: (214) 446-2409 or (214) 245-1559 


Circia 35 on Inquiry Card. 
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An Out-ofTowner’s Introduction 
to the BIX Community 

BIX is for |>eople who use microcom¬ 
puters for business, finance, research, 
and career and personal development. 
There's always something interesting 
hap[>ening here. No matter what you're 
into. The latest industry news. Top- 
notch software libraries- Private elec¬ 
tronic mail. Real-time chatting. And 
every month, the complete text of 



BIX 

COMMUNITY CALENDAR 
MARCH 1991 


mac.extemal 

Information from all 
over 

mac,hack 

Technical information 
about the Mac 

mac,hypercard 

Using the HyperCard 
programming envi¬ 
ronment 

mac, news 

Up-to-the-minute 

information 

mac, novice 

For beginners 

mac, pro ducts 

Listings of new hard¬ 
ware and software 

mac,sandbox 

For off-hours fun 


BYTE magazine. (Read more about BIX, 
and how to join, on adjacent page,) 

From Artificial Intelligence to 
Zenith Laptops.., 

Whatever your interest. BIX has a con¬ 
ference for you. Here's a partial list. 
(In each Exchange. Conference name 
appears on left, description on right.) 

■ Amiga Exchange 


ibm. 

repairshop 

Garage and Tune-up 
Shop 

ibm.new. 

prods 

New products for 

IBM computers 

ibm,exchange 

IBM Exchange clear¬ 
inghouse 

ibm, listings 

Index to program files 
in the Exchange 

ibm ocher 

Apps, printers, 
modems, etc. 

microsoft 

Products from 
Microsoft 


■ Telecommunications Exchange 
Steve Satchel Ip Exchange Editor 


bbs Dial-up bulletin board 

systems 

conferencing About computerized 
conferencing 


ham,radio Computing, digital 
electronics, amateur 
radio 


i nternat io nal Te! ecommu nications: 

the global computer 
village 

networks Information networks 


Joanne Dowp Exchange Editor 

amiga.user Exchange ideas, solve 
problems, compare 
notes 


■ Interactive Games Exchange 


pac ke t.nets Pac ket-swi tchi ng 

networks 


Rich Taylon Exchange Editor 


proto cols Small-computer com¬ 

munications protocols 


amiga.sw 

Amiga programming 

igx.exchange What's new in the IGX 

telecomm. 

Teleco mmu nications 

and developer issues 

bridge 

For Bridge lovers 

pgms 

programs 

amiga.hw 

Amiga hardware design* 
use, and hookup 

chess 

About the game of 
chess 

telecomm .tech 

New telecommunica¬ 
tions technology 

amiga.arts 

Artistry using the Amiga 

d. horizons 

Role-playing games not 
based on fantasy 

■ Tojerry Exchange 

amiga.Int 

Developing for the in¬ 

digital. 

jerry Pournelle* Exchange Editor 


ternational Amiga 

Computer gaming 



amiga. special 

Special guests and events 

gaming 

fun.n. games 

Fun, games, group 

tojerry 

Messages for and 
from Jerry Poumetle 

amiga.dev 

Commodore's confer¬ 
ence for developers 

gaming. 

activities 

Learn about role- 

chaos, manor 

Computing At 

Chaos Manor 



college 

playing games 

astronomy 

A star party for 

■ IBM Exchange 

other, times 

Land for fun, relaxing, 


amateur astronomers 

Barry Nance, Exchange Editor 


and gaming 

contact 

Science fiction 



the,real ms 

Fantasy role-playing 


meets science 

ibm,pc 

The venerable PC 




games 

disasters 

Natural and man¬ 

ibm. at 

The AT series and 
workalikes 

town, square 

On-line meeting place 


made disasters 

ibm.ps 

The PS/2 series 



education 

Computers in Amer¬ 
ican classrooms 

ibm,os 2 

OS/2 operating system 

■ Macintosh Exchange 

mathematics 

Talk about high-level 
mathematics 

ibm.dos 

PC/DOS & MS/DOS 
operating systems 

Dr. Larry Locb^ Exchange Editor 

sciences 

Scientific programs 


mac.apple 

The word from 


Space exploration 

ibm.osJ86 

Alternative 386 
operating systems 

Cupertino 

space 


and development 


mac. business 

Macs in the office 


New technologies 

ibm.utils 

Utility software for 



technology 


IBM computers 

mac.deskcop 

Publishing with a Mac 


and their impact 


Circle 450 on Inquiry Card, 




BEAM YOURSELF 
TO A PLACE 

WHERE COMPUTER SAVVY 
ABOUNDS. 


• 


■ Imagine a setting m which com¬ 
munal wisdom is on rap. A place that 
has the fit and feel of a small* friendly 
town, yet the sophistication and 
resources of a global community. 
One which you can visit electroni¬ 
cally—to increase your knowledge 
of computers and their applications, 
hone your skills, share insights with 
thousands of other computer pros, 



and have fun. Such a community 
would be called BIX. 

Subscribe to BIX, the flat-fee, 
on-line information service. 

BIX is your access to industry news. 
And CO many special Interest Ex¬ 
changes—such as our Amiga, IBM, 
Mac, Wnters\ arxl Interactive Games 
Exchanges—which include thousands 
of free, downloadable programs. Ail 
for just $39 per quarter.* 

Subscribe via your computer... 
Set your program for full duplex. 7 
bits, even parity, I stop bit. Call BIX 
on our registration-only number: 800- 
225-4129. In MA: call 617-861-9767. 
international: call NU131069QI57800. 
Then hit the return key* and respond: 

Prompt: You Enter: 

login bix 

Name? bix.vllle 

You may buy off-peak access via 

Tymnet at $20 per month or $3 per 

hour* or you may buy peak access at 

$6 per hour/ * 


'Based on a $156 annuli fee, billed quarterfj^, 
Telecarnmunltations charges are extra. 
You ma/ cancel at any time without future 
charges, 

* Available only in contiguous 48 states. 
Tymnet rates sub}ect to change. 

800-227-2983 • In NH 603-924-7681 





PRODUCT FOCUS 


E-mail 


PLEASE, 

MISTER 

POSTMAN 


The BYTE Lab tests 
nine best-selling 
E-mail packages for 
DOS- and Macintosh- 
compatible LANs 


HOWARD EGLOWSTEIN 
AND TOM THOMPSON 


s 


top, look, and see if there’s a letter 
on the network for me. Better yet, 
let an E-mail package do it. A good 
E-mail package combines the best 
features of a LAN-based computer: easy 
editing, automatic routing, and instant ac¬ 
cess to all of your correspondents, wheth¬ 
er they’re across the hall or across the 
country. On the inside, an E-mail system 
is fairly straightforward. A central data¬ 
base keeps track of the names and loca¬ 
tions of all registered mail users. A sepa¬ 
rate database keeps track of individual 
mail messages as they’re created and sent from one user to another. LANs are the 
medium of choice for moving E-mail from place to place. However, most pack¬ 
ages can transmit messages across longer distances, either by way of modem over 
dial-up lines, through X.25 links, or through LAN bridges. 

E-mail software consists of a mail engine and a user interface. The engine 
lakes a completed mail message, deciphers the address, and moves it to its desti¬ 
nation. Depending on the address, your message may be routed across the office 
via a LAN, between file servers, or across the country via gateways and bridges. 
Mail engines are invisible. It’s important to have a reliable one, and if you expect 
people in your office to use E-mail, the system must have a good interface. 


Mail Call 

What makes for a good E-mail system? The quality of the user interface is impor¬ 
tant, as is prompt, reliable, and secure delivery. Gateways and bridges are valu¬ 
able to companies with diverse sites, but not everyone needs them. Another con¬ 
sideration is whether an E-mail system offers front ends for the microcomputer 
systems and operating environments that everyone in your office is running, 
^me products offer front ends for Macintosh, OS/2, Windows 3.0, and even 
NewWave users, as well as a version for DOS users. If you want to share mail with 
Unix workstation users, you’ll want to be sure that the E-mail vendor offers a 
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ACTION SUMMARY 



BV1E 

■ E-MAIL SOFTWARE 

■ WHAT IT DOES 

E-mail packages let you 
compose^ edit, and send messages 
and attach files to them for 
delivery to other users. Many 
packages also offer optional 
gateways that let you exchange 
messages with users at remote 
sites or who are using a different 
E-mail system. 

■ SHOULD YOU BUY? 

E-mail software makes the most 
sense in LANs where users are 
geographically dispersed. In 
workgroups where users sit in 
proximity, the extra headaches of 
administering the E-mail system 
probably aren't worthwhile. For 
users who need to correspond with 
people across the building or 
across the country. E-mail systems 
can eliminate "phone tag" and 
improve productivity. 

■ WHAT WE RECOMMEND 

QuickMail's superb user 
interface, gateway options, and 
voice-mail capability make it our 
choice for AppleShare users. For 
mixed PC and Mac LANs (non- 
AppleShare), cc:Mail has the best 
user interface; it also includes a 
graphics editor and an array of 
gateway options. The 
Coordinator supports PC LANs 
only, but we found its ability to 
organize messages as ongoing 
communications threads 
particularly useful. 



UUCP (Unix-to-Unix copy) or SMTP 
gateway (for the Unix perspective on E- 
mail, see the text box “E-Mail Under 
Unix*’ on page 226). 

Some packages support a few specific 
LANs; others will work with any LAN 
that supports DOS 3.1 file locking. All 
packages offer at least a rudimentary text 
editor, and some offer a graphics ^itor 
as well. Some products restrict the num¬ 
ber and type of files you can attach. And 
not all E-mail programs encrypt files— 
an important consideration if you don’t 
want your mail read by others. 

Other extras include voice-mail capa¬ 
bility, on-line conferencing, and the abil¬ 
ity to set up BBSes where people can post 
public messages. Many pack^es also let 
you call in and download your mail mes¬ 
sages when you’re out of the office. The 
E-mail features table on page 224 will 
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E-MAIL 


E-MAIL SYSTEMS: FEATURES SUMMARY 


Finding the right E-mail system starts with the computer systems and network environments you need support^. Some vendors offer and support 
their own gateways to E-mail services and other LAN- and host-based E-mail systems. Other vendors rely on companies like Sofi^Switch to fill in the 
gaps. Support and licensing policies also vary considerably. (N/A - not applicable; • = yes; O = no.) 


Product n««n« 
and veraton 

ecmil 

3.t5 

T1>iCoordlikitor 

2.1 

eMail 

1.07 

HfgolnsMall 

2.3 

MIcnraoft Mali 
2.0 

InBox Plus 
3.0 

The Network 
Courier 2.1 

QuicUiMII 

2.2.3 

Network Mall 
rDrVlnea4.0 

Company r^ame 

cciMail, fnc. 

Adion 

Technologies 

Da Vinci 
Systems 

Enable 

Software 

Microsoft 

Corp. 

Sitka 

Corp. 

Consumers 

Soflware 

CE Software 

Banyan 

Systems 

CONFIGURATION 

Woftetaiion 

environmarvts 

supported 

DOS. 

OS/2, 

Mac 

DOS. 

DOS. OS/2, 
Windows, 
NewWave 

DOS. 

OS/2 

DOS, 

Mac 

DOS, 

Mac 

DOS, OS/2, 
Windows, 

Mac 

DOS, 

Mac 

DOS. 

Windows 

Nfllwcrk 

environments 

supported 

Any DOS 3.1- 
compalibleDr 
AppleTalk Filing 
Protocol- 
compliant 
nelvnrk 

NetWare 286/386, 
NetBIOS, 

MSNet 

Any 0053.1- 
compatibfe 

network 

Any DOS 3.1- 
oompatibfe 
network 

AppleTalk or 
ocmpatible 

NetWare 
286/386, 
LAN Manager, 
Vines. 

AppleShare, 
TOPS. NFS 

NetWare 266/386, 
LAN Manager, 
Vines, 
NetBIOS. 
MS-Net 

AppleShare 

Vines 

Requires dedicated 
mail server? 

O 

0 

O 

O 

0 

O 

• 

O 

O 

Mail localion 

Server 

Server or Iccal 
cM 

Server or locd 
disk 

Server 

Servar 

Server or fecal 
disk 

Server Of fecal 
disk 

Server or loca) 
disk 

Server ! 

BBS support 

• 

O 

O 

O 

O 

• 

• 

• 

■ o 

Conferencing 

O 

0 

O 

o 

o 

O 

O 

• 

With Vinos ^ 

Remote user access 

• 

• 

• 

• 

o 

• 

Option 
(DOS only) 

• 

Option 

Automatic iorv/arcSng 
to remote mail 
servers via dial-up 
connection? 

• 

• 

• 

• 

• 

• 

• 

• 

• 


MESSAGE CREATION 
Text editor 
Graphics editor 
(formats supported) 

capability 
Message attaohmerit 


• (cc:My) 
Third-party 
option 


O 

O 


O 

O 


O 

O 


• {PICT} 


O 

O 


o 

o 


o 


o 

o 


types supporled- 
Text 

Graphics 

Binary 

• 

• 

m 

• 

• 

• 

• 

• 

• 

omm 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

Maconfy 

• 

• 

• 

Attachmants per 
message 

20 

1 

Unlimiied 

Unlimited 

1 

Unfimiled 

Unlimited 

16 

10 

Can assign message 
priority 

• 

o 

• 

• 

• 

• 

• 

• 

• 

Message-delivered 

acknowledgment? 

• 

0 

• 

• 

• 

• 

• 

• 

m 

MESSAGE RECEIPT 

Message alert (beep, 
pofKup winckw, text 
prompt) 

All 

None 

All 

Ail 

All 

Beep, text. Icon 

Ail 

Beeper 
Winking icon 

Beep, text 
prompt 

Notlticalion via 
workstalicinTSR 

• 

• 

• 

• 

• 

.• 

TSR or NetBIOS 

• 

Vines redirector 

TSR memory required 
(Kbytes) 

<15 

8 

3 

3.5 

25 

13 

73 

<15 

N/A 

View attachments 

Text only 

Text only 

O 

O 

MacWbrd, 
Excel, Page¬ 
Maker files 

O 

O 

O 

Tefxtonly 

ADMINISTRATION 

Read any message 

O 

• 

• 

o 

O 

• 

O 

• 

• 

Delete any message 

b 

• 

• 

O 

O 

• 

O 

• 

• 

Purge old messages 

• 

• 

• 

• 

O 

• 

• 

• 

• 

Define user mail space 

0 

• 

• 

• 

o 

• 

• 

o 

• 


help you find the package with the fea¬ 
tures you're looking for. 

Special Delivery 

Anytime a mail message has to be sent 
off-site, there has to be a way of convert¬ 


ing it from a local LAN message to some¬ 
thing better suited for travel. An E-mail 
bridge connects two similar E-mail sys¬ 
tems* Let's say your company has offices 
on the East and West coasts. If someone 
on the East Coast tries to send E-mail to 


the West Coast, the East Coast mail serv¬ 
er, using the company wide mail list, will 
dial up the West Coast office and transfer 
the message via modem. The West Coast 
server simply routes the incoming mes¬ 
sage to the appropriate mailbox. 
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E-MAIL SYSTEMS: FEATURES SUMMARY (COHTlHUEPy 


Product Name 
and vetaJon 

cc;llitl 

3.15 

The Coortlinalor 
Z.l 

eKeii 

1-07 

Higgins Matt 
2.S 

Mh^osoftMall 

2M 

InBokPlus 

3-0 

The Network 
Courier 2-1 

QuIckiHII 

2-2.3 

Network Metr 
for Vines 4-9 

SECURITY 

User account 
password 

• 

m 

• 

• 

• 

• 

• 

m 

m 

Msssage/atlad^ment 

encryption 

• 

o 

• 

• 

O 

m 

• 

o 

o 

GATEWAYS 

MH5 

Option 

Option 

Option 

Option 

Third-party 

Option 

Third-party 

Option 

Third-party 

Userdefinabte 
via scripting 
language? 

Option 

• 

O 

Option 

O 

O 

• 

• 

O 

X.400 

Option 

Third-party 

Option 

Option 

Third-party 

Third-party 

Third-parly 

• 

Third-party 

Fax 

Option 

Third-party 

Option 

Option 

Third-party 

Option 

Third-party 

• 

Third-party 

SMTP - 

Option 

Third-party 

Option 

C^on 

Third-party 

Option 

Third-parly 

• 

Option 

Public E-mafl services: 
MCI Mail 

Option 

Thirdparty 

Option 

Third-pa-ty 

Third-party 

O 

Option 

• 

Third-party 

Western Union 

Easy Link 

Option 

Third-party 

Option 

ThrrcHjarty 

O 

O 

O 

O 

Third-parly 

AT&T Mail 

O 

Third-party 

Option 

Third-party 

O 

O 

Third-party 

• 

Third-party 

CompuServe 

O 

Third-party 

Option 

Third-party 

O 

G 

d 

• 

Third-party 

Sprint Mail 

Option 

Third-party 

O 

Third-party 

O 

O 

Third-party 

• 

Third-party 

Other E-mail gateways: 
AIMnOne 

Third-party 

Third-party 

0pt^on 

Third-party 

Third-party 

• 

o 

• 

Third-party 

IBM PROFS 

Option 

Third-party 

Option 

Option 

Third-party 

• 

Third-party 

0 

Third-party 

JBM DISOSS 

Third-party 

Third-party 

Option 

Option 

Third-party 

• 

Third-party 

o 

Third-party 

Banyan Vines Mail 

O 

Third-party 

Option 

Third-pariy 

Third-party 

o 

Third-party 

• 

m 

DEC VMS Mail 

Thi/d-parly 

Third-party 

Option 

Third-p^y 

Third-party 

• 

O 

• 

Third-party 

Wang Mailway 

Third-party 

Third-party 

Option 

Third-party 

Third-party 

o 

o 

o 

Third-party 

dth^ 

UUCP 

None 

QuickMail, 

VoxMaii, 

Network 

Scheduler 

3+Mai3 

None 

None 

AppleLink 

UUCP 

Mac Vines Mail 

SUPPOITT 

On-line help 

• 

• 

m 

• 

• 

• 

• 

• 

m 

Suppal line (BOOf or 
t^cail} 

ToH 

SCO# 

8001 

800if 

Toll 

Toll 

800# 

Tdi 

Toll 

Telephone-suppori 

poScy 

Unlimited 

Byears 

Unlimited 

Unlimited 

Unlimited 

Unlimited 

Unlimited^ 

Unlimited 

Through 

VAFt/efe^er 

Omsile training 
available? 

• 

• 

• 

• 

O 

Through VAFte 

• 

0 

• 

Site license available? 

m 

• 

m 

m 

o 

O 

m 

• 

o 

PRICE 

S685.25fof 
DOS users; 
Mac Of OS/2: 
$495 per server 

$1800 idr 

10 users; 
$4500 tor 

50 us^ 

$895f$erver 
w/DOS 
^daoe; 
$1195/sefV0r 
w/WindOws, 
DOS, OS/a 
interface; 

Sl95/NewWave 

1295 for 8 users; 
S695 site license 

$1329 ibr 

20 users 

20-Liser lnBo« Sngle-sefver: 

license $329; $295 Tor six users; 

50-usef DOS $695 fer 150 users 
Administrator: 1 nter- Network 

$995; version. 

50-user Mac $995 per server^ 

Administrator. Additioria) intedaces: 
$995 $595 per server 

Mac $499.95 
tor 10 users; 
DOS: $469.95 
tor 10 users 

$995 per server 


user 


^ DOS front-end software requires running documenl conversion ulilily to attach texi files. 

^ Support oontrad required ^ gateway assistarx^a. 

^ Inter-Network Courier is required for multisefver or iniar-LAN connections. Server licenses indude one user inierface. 


If the West Coast office uses a differ¬ 
ent type of mail system, you need to have 
a gateway to translate between the two 
message formats. The gateway’s task can 
be as easy as rearranging the headers 
from one format to another, or it may re¬ 


quire parsing through gobs of ASCII 
messages and prompts. Consumers Soft¬ 
ware and cc:Mail offer many such gate¬ 
ways as extra-cost options. 

You may also need a gateway if you do 
business through commercial E-mail ser¬ 


vices, such as Western Union’s Easy Link 
or AT&T Mail - The gateway collects out¬ 
going messages and calls the E-mail pro¬ 
vider periodically to send and receive 
messages. Some services also provide 
their own gateway software that routes 
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E-Mail Under Unix 


U nlike the PC and Mac world of 
E-maiJ, Unix E-mail standards 
are consistently well estab¬ 
lished* For the most part, you 
can send mail messages from any Unix 
machine and successfully deliver them 
to any other Unix mailbox. The major 
differences among Unix mail systems 
lie in the user front ends and mail 
routers* 

All Unix systems have the simple 
mail front end or a somewhat enhanced 
version of this line-oriented mail post¬ 
ing and reading program, such as 
mailx. By the nature of mail-routing 
systems, all Unix mail systems let you 
post mail to more than one recipient at 
a time. You can group several people 
under a single name, and the mail sys¬ 
tem properly distributes a copy to each. 
You can “alias" an address to simplify 
sending mail to your more common re¬ 
cipients. These are standard functions. 

The most valuable enhancement on 
any mail front end is the facility for 
managing folders, the separate subdi¬ 
rectories or files of correspondence for 
each user with whom you communicate. 
With this facility, you can easily follow 
the separate threads of hundreds of con¬ 
versations. 

The second most valuable enhance¬ 
ment is the addition of an alias manager, 
a utility for capturing full E-mail ad¬ 
dresses of correspondents and giving 
them a single simple name to which you 
can direct E-mail. 

The next level of enhancement is im¬ 
plementations of E-mail that take ad¬ 
vantage of the screen or window opera¬ 
tions of your terminal or workstation* 
There is no doubt that fast, well-orga¬ 
nized, menu-driven interfaces make 
using ai^ program more enjoyable and 
easier to learn* 

A fine example of an advanced front 
end for Unix mail is elm, a freely avail¬ 
able program written by Dave Taylor 
while working at Hewlett-Packard. (It’s 
available on BIX under unix/listings as 
elm2*arc?; see page 5 for details*) 

Unix Mail Routers 

Unix systems often have several kinds 
of simultaneous connections to other 
systems, such as asynchronous serial, 
X.25, and Ethernet* Additionally, most 
systems have more than one user. When 


you send a postcard or letter at the post 
office, you aren’t concerned about what 
kind of truck or airplane your mail is to 
be carried on. Likewise, when you send 
E-mail, you need not concern yourself 
about what kind of connection your 
Unix system establishes to the recipi¬ 
ent’s computer; that’s the work of the 
mail router* The three most common 
Unix mail routers are small* send- 
tnall, and MMDF (Multichannel Mem¬ 
orandum Distribution Facility). 

The sendtnall system is both a mail 
router and a delivery agent (the program 
that actually posts the mail using SMTP 
or UUCP [Unix-io-Unix copy]). Eric 
Allman developed the sendmail pro¬ 
gram while a student at Berkeley. At the 
time, Unix networking and E-mail were 
not standardized. The program evolved 
as the standards evolved. Although 
there is an underlying design concept to 
sendmail, it grew in a haphazard way, 
without any plan of what it would be¬ 
come. It’s nexiblc but also unnecessari¬ 
ly cryptic. Because of the way it was de¬ 
veloped, sendmail had several security 
weaknesses, one of which was exploited 
by the infamous Internet worm. Even 
though it’s a first-generation mail rout¬ 
er, it’s still the most widely used. 

To alleviate the pain of sendmail in¬ 
stallation and administration, some 
concerned programmers developed 
small, a simpler mail rouler/delivcry 
system. Unlike sendmail, which de¬ 
rives its method of operation from a 
complex description of hierarchical 
rules, small uses tables (some of them 
standard Unix tables, such as /etc/ 
hosts) to derive the information for 
routing (actually the same connection 
and aliases tables that sendmail 
uses). One attribute of small is its abil¬ 
ity to use the Usenet map files to find 
the least expensive connection path to 
other machines through intermediates* 

Like sendmail, small can be both 
the router and the delivery agent. Many 
sites combined sendmail with small to 
achieve the multiple delivery agents of 
the former with the simplicity of man- 
agemeni of the latter. Now, however, 
there is version 3, a complete rewrite of 
small by Ronald Karr and Landon Noll 
(who rewrote it while working at Am¬ 
dahl). This version is fully configur¬ 
able. You can add your own delivery 


agents, and it will drop right in in place 
of sendmail without any alteration 
other than killing the sendmail dae¬ 
mon. It can use many kinds of data¬ 
bases, including NIS (Network Infor¬ 
mation Services—formally known as 
the Yellow Pages). It also includes a 
smart kernel that f^acilitates upgrades of 
both the source tables and the kernel on 
a running network. 

The MMDF mail-handling system is 
distributed with SCO Unix. Although 
it’s not as widely used as sendmail, it’s 
easy to verify the security of a system 
that uses MMDF because its operations 
are determined by its own database 
structure* The design of MMDF follows 
a common database paradigm: a pre¬ 
scribed file (the “database dictio¬ 
nary”), which defines the domains and 
programs that the MMDF system uses. 
Each of the subordinate tables follows 
a consistent format. It’s relatively easy 
(once you have learned the structure) to 
add new delivery routes and devices* 
It’s also possible to combine an MMDF- 
bascd mail system with a fax driver to 
generate outgoing faxes. But MMDF 
won’t just replace a sendmail-based 
system. The databases are completely 
separate from any other tables describ¬ 
ing network connections. The MMDF 
tables must have separate explicit de¬ 
scriptions of every possible method of 
addressing a connection* and creating 
these entries is far from automatic. New 
releases of MMDF will alleviate some 
of these shortcomings and will also be 
able to use the Usenet maps for deter¬ 
mining explicit paths. 

Other Systems 

Other E-mail packages are available 
from the major vendors . Many of them, 
including those from Sun and Next, use 
sendmail as the router. They may in¬ 
clude some enhancements for attaching 
files that contain graphics and sound. 

Few, as yet, include X.400 delivery 
mechanisms, but since that is the future 
common standard for all heterogeneous 
mail systems, this E-mail standard will 
probably be implemented this year. 


Ben Smith is a technical editor for BYTE 
and the author of Unix Step-by-Step 
(Howard W. Sams, 1990). He can be 
reached on BIX as **bensmith ." 
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cc:Mail 3.15 


Screen 1: (a) The 
Mac version of 
cc:Mail sports an 
intuitive interface. 
Icons in the lower 
window denote 
attached files. 



(b) Reading mail 
with cc:Mail 
under DOS. While 
the DOS version 
lacks the Mac 
version *s icons, 
choices are clearly 
indicated and 
straightforward. 


messages between LAN-based E-mail 
systems by way of the E-mail service. 

The international E-mail interex¬ 
change standard, X.400, is so complex 
and costly to implement that currently 
only large enterprisewide networks and 
commercial E-mail service providers use 
these gateways. Action Technologies’ 
Message Handling Service is less sophis¬ 
ticated but more widely implemented in 
smaller workgroup environments that 
need to interconnect dissimilar E-mail 
systems. MHS runs on a dedicated file 
server. Novell includes a copy of MHS 
with NetWare. Most of the E-mail ven¬ 
dors offer gateway software as an option 
that runs in conjunction with the MHS 
server. 

The Arena 

We concentrate here on nine best-selling 
packages that run on a variety of systems 
and networks. Most of them support Ac¬ 
tion Technologies’ MHS, the current 
standard on PC LANs for exchanging 
messages between dissimilar E-mail sys¬ 
tems (see the text box “MHS Gets the 
Mail Through’’ on page 231). Enable 
Software’s Higgins Mail, Action Tech¬ 
nologies’ The Coordinator, and Da Vinci 
Systems’ eMail run only on PC LANs. 
The rest of the packages we tested— 
cc:Mail, from cc:Mail, Inc.; The Net¬ 
work Courier, from Consumers Soft¬ 
ware; Sitka’s InBox Plus; Microsoft 
Mail; and CE Software’s QuickMail— 
support mixed E>OS and Macintosh envi¬ 
ronments. If you can get your machines 
to share files, you’ll be able to share 
E-mail, too. 

Banyan Systems’ Network Mail for 
Vines didn’t meet our criteria because it 
works only on Vines networks, but it has 
a following among Vines users. We dis¬ 
cuss it in the text box “Banyan’s Network 
Mail for Vines’’ on page 234. 

We put these nine E-mail packages to 
work on three test networks. We used a 
LocalTalk PC card and interface soft¬ 
ware to connect a 386 clone running 
DOS to our AppleShare network. We 
also tested all the E-mail packages on PC 
LANs running Vines and NetWare. 

None of the packages was particularly 
easy to install or maintain. You should 
consider E-mail software to be in the 
same class as file-server software. Your 
network administrator should install it, 
set up the user lists, and get the bridges 
connected. A system administrator 
should be able to easily manage any of 
these E-mail systems, but for large in¬ 
stallations that require gateways, help 
from an experienced installer is inval¬ 
uable. 


T he cc:Mail package comes in DOS, 
OS/2, and Mac versions and offers 
(^tional gateways to many other E-mail 
systems. cc:Mail uses your network file 
server to provide mail services. It en¬ 
crypts messages and stores them as data 
files on the server’s hard disk. Installa¬ 
tion and administration aren’t easy. 
There’s no installation program—just a 
fat administrator’s manual full of in¬ 
structions. 

A PC needs an AppleTalk-compatible 
network card and the appropriate net¬ 
work connector (in our case, LocalTalk) 
to access an AppleTalk network. We 
used an Apple LocalTalk PC card con¬ 
nection to add a 25-MHz 386 PC to our 
Mac network. The card’s AppleTalk 
software provides services for printing 
and remote file access. These services 
are memory hogs, taking from 107K 
bytes to 170K bytes of RAM, depending 
on the network services you use. How¬ 
ever, the card allowed us to place the 
data files in a folder on our AppleShare 
file server. 

On the Mac, a desk accessory (DA) 
provides notification services, and an ap¬ 
plication manages your mailbox. When 
you first launch cc:Mail, you use a Stan¬ 
dard File dialog box to locate the mail 
files on the server; cc:Mail then creates a 
Post-Office file. Once you’ve done this. 


from then on you simply double-click on 
this file, which launches cc:Mail, and in¬ 
formation (i.e., the path to the server and 
your user name, stored as STR re¬ 
sources) in this file helps establish the 
connection. It feels a bit kludgey, but it 
works. 

PC users run the Mail and Notify pro¬ 
grams to manage their mailboxes and to 
install a TSR program that alerts users to 
incoming messages. The Messenger pro¬ 
gram also provides notification and sets 
up Alt-2 as a hot key to access mail ser¬ 
vices from DOS. When you run each of 
these programs, you must supply the 
mail directory’s path, your mail name, 
and your password. cc:Mail should re¬ 
member the message directory path: 
Users will be tempted to build a batch 
file to supply the path and other informa¬ 
tion, but this may compromise the secu¬ 
rity of their mailboxes. Under Windows 
3.0, a postage-stamp icon of a minimized 
Notify program lets you list the messages 
in your mailbox and can switch you into 
cc:Mail. 

The Mac interface is simple and clean 
and makes good use of color. Of all the 
Mac E-mail packages, this one had the 
best interface. Various icons represent 
buttons that you click on to provide mail 
services such as reading, composing, 
and deleting messages. Each button has 
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Cinil* 46 on Inquiry Curd (RESELLERS; 47). 


Is this how your 
communications 
software deals 
with line noise? 


DARNING: 

File Transfer 
Aborted• 


^Jtfehavea 
better way. 

Take one last look at this screen 
shot. With BLAST," you1l never see 
it again. BLAST is the communi¬ 
cations software designed to shrug 
off line noise. It was born twelve 
years ago into the world of high- 
stakes mainframe file transfers — 
where one lost bit can be a million 
dollar mistake- 

We developed a unique full-duplex, 
sliding window protocol that was 
naturally resistant to noise. Then we 
added data compression, and the 
incredible ability to restart transfers 
from the point of interruption. When 
we put it on the test bench we found 
that, in addition to the safest mode 
of transferring files, we had 
produced the fastest protocol 
available* 

We set out to build a tank and 
ended up with a sports car - a 
sports car with armor* 

We added natural terminal 
emulation, named it BLAST and, 
today, it's available, through 
distribution, to virtually anyone with 
a business computer - any 
business computer. Call your 
distributor for the whole story. 



For more information call; 

1-800-24 BLAST 


E-MAIL 


an equivalent menu selection, and high¬ 
lighted mail entries open with either a 
mouse-click or a press of the Return key. 
Enclosed files appear as document icons 
in a daughter window, and double-click¬ 
ing on them lets you view the file’s con¬ 
tents. You can view graphics files sent 
from the PC (oc:Mai! saves them in PICT 
format), but the color mapping from PC 
to Mac is imprecise. The Notify DA 
polls the server at user-defined intervals 
for new messages. A small window or a 
chime informs you of mail waiting. 

The DOS Mail program is a tad more 
complicated. While prompts attempt to 
guide you through mail operations, it’s 
not always clear what you should do next. 
A built-in graphics editor lets you draw 
images that you can send with a message, 


and the Snapshot TSR lets you capture 
and send screens from any application. 
The Messenger TSR offers a convenient 
way to check your mailbox. cc:Mail can 
run as a DOS application in Windows 
3,0’s enhanced 386 mode, but it’s slow 
because it has to run as a virtual process. 
Mail transfers between the different 
computers were painless. 

Users of cc:Mail who are interested in 
sending voice-mail attachments can buy 
VoxLink’s Vox Voice (software, $2000) 
or VoxMail (hardware and software, 
$5000), Users call the voice-mail server 
to record messages, which they then at¬ 
tach to cc:Mail messages. The VoxLink 
products work with both cc:Mail and 
The Coordinator, using their native mail 
formats. 


The 

Coordinator 

2.1 


Screen 2: The 

Coordinator treats 
messages as a 
complete 
conversation 
thread. 
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T he Coordinator’s underlying engine, 
MHS, has become a de facto standard 
for exchanging messages between dis¬ 
similar E-mail systems. The package 
also includes a calendar and a group 
scheduler, but well concentrate here on 
its E-mail capabilities. 

Most of the other mail packages seem 
to follow the letter and envelope meta¬ 
phor, where you write text and stuff it in 
an envelope with file enclosures. When 
you receive mail, you send a reply and 
then delete the original message.The Co¬ 
ordinator treats your messages as part of 
an ongoing communication thread, auto¬ 
mat ically grouping messages into 
“new,*’ “ongoing,” and “completed” 
classes. You create a new message thread 
each time you create a mail message. The 
Coordinator links each reply as part of 
an ongoing message. To help things 
along, the message editor lets you spec¬ 
ify your reply as a Question, Offer, Re¬ 
quest, or some other form of verbal com¬ 
munication, The other packages we 
reviewed use common paper metaphors. 


such as “While You Were Out.’’ 

Because messages are linked, The Co¬ 
ordinator also provides utilities to display 
the messages in context. History features 
let you see an entire communication 
thread at once. You can also choose to 
view messages by type, looking at only 
the “Questions” or maybe just the 
“What Ifs.” 

No mail package would be complete 
without file enclosures. The Coordinator 
lets you attach only one file per message. 
We found that a bit limiting. 

We disliked just a few things about this 
package. The limit of one file attachment 
per mail message is a minor announce. 
More serious is the Coordinator’s inabil¬ 
ity to alert you to incoming messages. 
All the other packages beep or interrupt 
your current application with an alert 
message. With The Coordinator, you’ve 
got to run the package periodically and 
do the cheeking yourself. 

Finally, the user interface is some¬ 
what awkward. When you start The Co¬ 
ordinator, the opening screen shows a list 
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of your current messages broken down by 
classification. You open a message by 
moving the cursor to it and pressing the 
Return key. A new window pops open, 
but, unfortunately, the cursor isn’t there. 
In order to scroll through the message 
text, you must manually change to that 
window. The F5 and F6 keys switch be¬ 
tween windows, or you can use the Scroll 
Lock key to modify the operation of the 
cursor. 

IBM intended the Scroll Lock key on 


the PC to constrain the cursor from mov¬ 
ing off the page of a document. But no 
one ever programs it this way. Usually, 
the Scroll Lock key is left undefined be¬ 
cause no one knows what to use it for. 
Action Technologies set up the Scroll 
Lock key so that when you enable it, the 
up-arrow and down-arrow keys can 
scroll only the text within the current 
window. Pressing the key to disable 
Scroll Lock allows the cursor to leave the 
current window and move to the next 


one. Of course, once you’re in the new 
window, you can’t scroll until you reacti¬ 
vate Scroll Lock. It felt awkward to use 
the key the way it was intended—perhaps 
that’s why no one else does. 

Other keys are inconsistent from 
screen to screen. When you’re selecting 
a message to operate on, for example, the 
Delete key deletes (or marks for deletion) 
the message. If you’re composing a new 
message or reply, the Delete key opens 
up the addressing window. 


eMail 1.07 



Screen 3; Da 
Vinci Systems ’ 
eMail running 
under Windows 
3.0, The 

MAILINIfile lets 
you customize 
eMail to your 
tastes. 


D a Vinci Systems offers versions of 
eMail for DOS, Windows, OS/2, and 
NewWave environments. The DOS inter¬ 
face uses control keys, and if you forget 
what to press, the F8 key brings up op¬ 
tions. Besides that, the screen is essen¬ 
tially blank and offers no obvious hints. 
The addition of a few messages to the 
DOS screen would make eMail easier to 
use. The Windows version is cleaner and 
puts the functions where you’d expect 
them. It was necessary to read the man¬ 


ual to figure out the DOS version. 

eMail lets you attach files to messages. 
Under Windows, you can send the con¬ 
tents of the Windows Clipboard to other 
Windows users. You copy something to 
the Clipboard and attach it, and the re¬ 
cipient pastes it into an application. 

Security-conscious administrators 
may have a problem with eMail. Message 
files are easy to locate on the file server 
and remain unencrypted unless the send¬ 
er specifically requests encryption. If 


you encrypt a file, the message sits on the 
server in unreadable form, and the recip¬ 
ient must type a password in order to ac¬ 
cept the message. 

Users have personal information files 
that define how eMail operates on their 
systems. They can change the polling 
frequency for incoming messages and 
the alert procedure, and they can cus¬ 
tomize their message alert sounds by 
changing the MAIL.INI file. The latter 
procedure makes it easier to tell whose 
machine received mail in offices where 
machines are closely grouped. We con¬ 
figured one of our machines to play rev¬ 
eille. That sounds like an obvious idea, 
but none of the other packages do it. 

DOS users can run eMail as a stand¬ 
alone application or as a TSR program. 
The “micro TSR’’ format uses a swap 
file and takes up only lOK bytes of 
RAM. You define a hot-key sequence 
that swaps out your current application 
and loads eMail. When you exit eMail, it 
restores the interrupted application 
where it left off. Alerts can come through 
the Novell Send mechanism, or you can 
load a TSR that presents a one-line mes¬ 
sage at the bottom of the screen. Win¬ 
dows alerts will appear for a definable 
amount of time (the default is 20 sec¬ 
onds) and then disappear. 


Higgins 
Mail 2.3 


Screen 4; The 
simple and 
efficient layout of 
Higgins Mail. 

Note the extended 
addressing 
capabilities that 
support E-mail 
over wide-area 
networks. 



H iggins Mail is the E-mail-only ver¬ 
sion of Enable Software’s workgroup 
scheduler software. It runs on DOS and 
OS/2 machines. 

Unlike The Coordinator, Higgins pre¬ 
sents E-mail as an electronic version of 
slips of paper. We ran the user software 
on both NetWare and Vines without any 
problems. The administration software 
is heavily based on an ASCII menuing 
system that proved to be too large for the 
Vines workstations. Running the admin¬ 
istrative menus resulted in an “insuffi¬ 
cient memory’’ message. 

Higgins Mail uses a shared database 
on the file server. The file structure is 
proprietary, and the message files them- 
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NO NOISE improves PC 
working environments. 


NO NOISE removes the constant humming 
noise which is a daily irritation to PC 
operators. 

Ifs not that the noise ts high — it's more a 
matter of fts constantly being there, from the 
moment you start up in the morning and until the 
office closes. 

Constantly — for hours on end — day in and 
day out. 


This noise con>es from the PC's cooling fan. 
The cooling fan is designed and constructed to 
function in air temperatures all the way up to 
F. It always runs at ma)dmum speed. 
This is where the constant noise arises. 

In our part of the world, we no longer need to ptrl 
up with this tnitating noise — thanks to NO NOISE. 


How to stop the noise. 

NO NOtSE gradually reduces the speed of the 
fan until it corresponds with the surrounding 
temperature and your PC's cooling requirement. 
The fan is practically soundless at temperatures 
from 70“-90° F. 



Built-in safety 

If a fault should occur, a built-in safety circuit in 
the NO NOISE automatically ensures that the 
fan converts to maximum performance. This 
ensures the necessary ventilation/cooling urKfer 
all conditions. 


NO NOISE suits all PC models. 

Thousands of units are already in use worldwide 
by computer manufacturers, major corporations 
and individual users, who realise that excessive 
noise in the work environment can lead to 
fatigue and stress, ultimately affecting 
performance arid productivity, 

NO NOISE is extremely simple to Install; your 
customary PC dealer can provide you with further 
details and provide this service if required. NO 
NOISE comes with a five-year warranty and a 30- 
day trial. 


WHAT THE REVIEWS SAY 

■‘...rt worked perfecUy.^MOise ievei was 
dramaticaUy reduced ." 

PERSONAL COMPUTER WORLD, U.K. 

“...NO NOtSE worked exactly as advertised, 
redudog fan twise to nii.^ 

BYTE, International Section, February 1990 


NO NOISE USA—NO NOISE UK—NO NOISE 
SWEDEN—NO NOISE AUSTRIA-^O NOISE NETHER¬ 
LANDS—NO NOISE GBEECE-NO NOISE AUSTRAUA 

9 ™ 

ORDER NO NOISE NOW at $99.95 by calling 
1-800-SILENCE (1-800-745-3623) 

or contacl your local dealer. Ws aocapi MC/ViSA, P.C.&, CaBhler 
ard Pansciral Please add $4.95 for stifjpifig and handlirig. 

All FL deliveries add 6% sales Ifu. VARS Dealers and CeMs r^D 
(407)220-0100. 

NO NOISE Inc., 3601 SE Ocean Blvd., Sevi'aire Eolnt. Slueil, 
Ftotida 34996, let (407) 2200100 Fax: (407) 22(H)10 t 
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selves arc encrypted. Because of Higgins 
Mail's popularity, a number of gateways 
exist to move messages between Higgins 
Mail and other E-mail systems. 

As you move around the Higgins Mail 
screens, help messages at the bottom of 
the display change. The command struc¬ 
ture feels a lot like Microsoft Word—it 
uses the same Escape-letter interface. 
You press Escape to get to the menu at the 
bottom of the screen and then press the 
appropriate letter. Choosing an edit 
function removes the menu, and pressing 
Escape moves you from the editing win¬ 
dow to the menu again. 

User names have both log-in/nick¬ 
names and full user names. When you 
start sending mail, Higgins Mail gives 
you a list of users in the default domain. 


A domain consists of people, resources, 
and mail groups, and you can freely 
switch from one list to another and pick 
the recipient name(s) off the pick list. 
The names are specified by Domain:- 
Workgroup:UserID, much as the Street- 
Talk global naming service does for 
Vines. 

Mailcall alerts Higgins Mail users to 
their incoming mail. This 3.5K-byte 
TSR program brings up a message for 10 
seconds or until you clear it manually. If 
you don’t read your mail or clear the 
message, it will reappear periodically. 
Several other DOS packages have alerts 
that come up once and then disappear. 
Enable Software's method works much 
better, and it does it with very little 
memory. 


InBox Plus 
3.0 



Screen 5: InBox 
Pius has built-in 
memo and phone 
message 
templates. 


I nBox Plus provides E-mail services for 
PC or Mac users. Optional gateway 
software lets you send messages to sys¬ 
tems running Unix Mail, Vines, and 
others. InBox Plus’s strength is its device 
independence: InBox Plus E-mail serv¬ 
ers, or “message centers,” can be Macs, 
PCs, or Sun workstations. InBox Plus 
also runs on a wide variety of networks, 
including TOPS, NetWare, AppleShare, 
and LAN Manager, and it can span 
multiple file servers. On the Mac, the 
software opierates in the background so 
that you can still use the machine for 
other tasks. We used a Mac SE/30 as our 
mail server running on the Apple stan¬ 
dard LocalTalk network. 

An administrator trying to add users 
or groups to an InBox Plus message cen¬ 
ter must go through a convoluted entry 
sequence involving an alert, several dia¬ 
log boxes, and a password check. A 
Chooser style of server selection similar 
to Microsoft MaiFs implementation 


would make selecting a message center 
easier. By using the administration soft¬ 
ware for a PC-based message center, 
however, we were able to add mail users 
to a message center on the Mac. InBox 
encrypts and stores messages on the mail 
server's hard disk. 

InBox Plus users have it easier than the 
system administrator: An installation 
program copies the necessary resource to 
the target computer. On a Mac, these re¬ 
sources are a DA (used to swap between 
the mail application and the currently 
running appljcation), a edev (used to set 
the time interval for notifying you about 
new mail), and an application (which 
manages your mailbox). 

On a PC, a setup program sets the no¬ 
tification interval and other options. A 
TSR routine provides notification of new 
mail, and another program manages 
your mailbox. 

When a Mac user recei^s mail, a 
chime sounds and a Notification Man- 


230 BYTE* MARCH 1991 
































MHS Gets the Mail Through 


B efore Action Technologies intro¬ 
duced its Message Handling Ser¬ 
vice, there were no workable 
interexchange standards in the 
LAN E-mail world. Bundled with every 
copy of NetWare, an MHS gateway re¬ 
quires its own dedicated server and is a 
convenient way of moving information 
between E-mail systems. Because of 
widespread support for MHS, the prod¬ 
uct has become the least common de¬ 
nominator for interconnecting work¬ 
group E-mail systems. 

MHS provides a standard structure 
on the file server where your mail appli¬ 
cation can drop off messages; it puts the 
incoming messages in specific locations 
and manages the physical flow of mes¬ 
sages between mail centers. When you 
install MHS, you create a structure in a 
publicly accessible spot. Anyone on the 
network can create a message packet 
and drop it in the MHS in box. Once 
you’ve created the message, the MHS 
utility software grabs the message and 


then processes it. 

A standard MHS packet is an ASCII 
file containing several vital pieces of 
information. A version number (65 for 
MHS 1.2) tells MHS that this is an 
MHS mail packet. The next line has the 
“To:” field, and the following line has 
the “From:” field. Your E-mail front 
end is responsible for handling the ad¬ 
dressing and providing complete MHS 
addresses. 

If you have addressed the message to 
a user on the same MHS server, the 
server simply copies the file to that 
user’s MHS mailbox. Periodically, an 
MHS E-mail front end has to poll the 
mailbox, looking for new messages. 
When it finds one, the software copies it 
from the MHS mailbox to the E-mail 
mailbox. If the address is for another 
mail center, MHS moves the message to 
an out box for further processing. At 
some time that is determined by the 
MHS scheduler^ the server picks up the 
outbox mail and sorts it by destination. 


It then establishes a connection to the 
mail center and transfers the messages 
to the remote MHS site. 

The remote MHS server then picks 
up and sorts the messages by address. 
From this point on, it’s the same as if 
the mail were sent within the LAN. As 
far as a user at the remote site is con¬ 
cerned, the only difference is that the 
mail takes a bit of time to arrive. The E- 
mail software doesn’t know about gate¬ 
ways or bridges: It just puts an address 
on the mail and sends it out. MHS takes 
care of the dirty work. 

MHS server gateways work different¬ 
ly from other E-mail gateways. The 
MHS scheduler can execute programs 
as part of the scheduled process. These 
programs are usually file converters or 
message formatters, much like the ones 
the gateway software would use in some 
other mail program. MHS defines a 
gateway as one of these special pro¬ 
grams and can dispatch it to each mes¬ 
sage in the in box. 


The Network 
Courier 2.1 


Screen 6: The 
Network Courier *s 
Windows 3.0 
interface isn V 
fancy, but it works 
well—especially 
its Monitor 
feature. 



ager icon blinks in the Apple menu. If 
you’re using MultiFinder, you can let the 
InBox Plus application run in the back¬ 
ground, which leaves a small, movable 
“hot window” when you switch to an¬ 
other application. Clicking on this hot 
window gets you back into InBox Plus, 
where you can read, delete, store, and 
print letters. Templates for memos and 
phone messages are built in. Several but¬ 
tons with icons let you select certain op¬ 
erations (e.g., printing, deleting, com¬ 
posing new mail, and enclosing files) 
rapidly. 

On the PC, you get a “crawler” mes¬ 
sage across the top of the screen stating 
who sent you mail. It moves across the 
screen once and sounds a chime, but it 
won’t reappear if you miss it. The menu 
layout resembles the Mac’s, and you use 
the Tab and Alt keys to navigate through 
the menus. Copious use of function keys 
takes the place of Mac buttons. This pro¬ 
vides a consistent interface that lets you 
quickly read and write letters on either 
platform. However, there are differ¬ 
ences. On the Mac, a paper-clip icon in¬ 
dicates that a message has an attached 
file; on the PC, an ampersand appears 
next to the message. Finally, InBox 
won’t erase letters marked for deletion 
until you exit the program, so you can re¬ 
cover accidentally deleted messages. 


T he Network Courier provides E-mail 
services for DOS, Mac, OS/2, and 
Windows users. Consumers Software 
also offers an extensive array of gateway 
options for interconnecting diverse com¬ 
puting environments. 

Users exchange messages through vir¬ 
tual “post offices” that can in turn ex¬ 
change messages. The Network Courier 
relies on the file services provided by 
network file-server software, such as 
NetWare, LAN Manager, and Vines, to 
operate. 


The Network Courier includes a 
scripting language for writing programs 
that access, send, and receive messages 
from other on-line services via modem. 
Optional gateway software provides ac¬ 
cess to other mail systems, such as DEC 
VMS mail and MHS servers. Messages 
reside in subdirectories on the network’s 
file server. The program uses the De¬ 
partment of Defense’s Data Encryption 
Standard scheme to protect messages. 

The Network Courier’s install pro¬ 
grams place data files and PC software 
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in the apprapriate directories on the file- 
server hard disk; to install Mac mail, you 
simply copy a single application to the 
workstation’s hard disk. 

Program modules include a PC ad¬ 
ministrator; a mail program that lets you 
read, write, and print messages; and a 
TSR program that notifies users of in¬ 
coming mail by polling their mailboxes* 
The Escape key, arrow keys, and high¬ 
lighted characters enable you to maneu¬ 
ver through the programs adequately* 
Short, explanatory messages appear as 
you move through menu choices. Mes¬ 
sages can have an unlimited number of 
attachments. As with cc:Mail, you have 
to supply the path to the post office’s 
directory. 

For Windows 3.0 users, a single pro¬ 
gram does double duty as a mailbox man- 
ager and notification service. Short help 
messages appear as you move through 
the various menu options. You can switch 
to “monitor mode,” which shrinks the 
application’s window to a letter icon. In 
this mode, the application takes up less 
than lOK bytes of memory but continues 
to poll your mailbox for new mail {you 
can change the polling interval only by 
modifying the Windows WIN.INI file). 
When a new message arrives. The Net¬ 
work Courier chimes, the mouse pointer 
briefly turns into a letter icon, and the 
letter icon begins blinking. If you’ve 
been away from your desk, the flashing 
icon is hard to miss when you return. You 
click on the icon to open the window and 
read your mail. 

When the Mac version starts for the 
first time, it uses a Standard File dialog 
box so that you can locate the post office 
directory for the application. It stores 
this information in a Preferences file, 
and you won’t have to do this again* The 
application polls for mail by running in 
the background under MultiFinder* You 
can shrink The Network Courier’s win¬ 
dow so that it’s not in the way of other 
application windows, but it’s not as con¬ 
venient as InBox Plus’s hot window. 
When a message appears in your mail¬ 
box, The Net work Courier uses the Noti¬ 
fication Manager to flash the Apple 
menu icon, and an alert box appears 
when you switch The Network Courier to 
the foreground. When sending messages, 
you can attach files and assign priority 
levels from low to urgent to them. The 
Mac interface needs some polish: The 
order of some of the buttons seems odd, 
and highlighted messages don’t open 
with the Return key press* Consumers 
Software has a new Mac version in the 
works that should correct some of these 
problems. 


Microsoft 
Mail 2.0 



Screen 7: 

Microsoft Maiit 
displaying a phone 
message on the 
Mac. The Image 
button lets you 
mail the 
Clipboard's 
contents to 
another Mac. 


T his package spans both PCs and Macs 
but runs only on AppleTalk-compat¬ 
ible LANs. Microsoft Mail also requires 
a Mac to provide E-mail services. For 
this review, we pressed a Mac LC into 
use as our mail server. 

An installer application copies an 
TNIT to the Mac that’s to become the 
mail server. This INIT code installs a 
driver that supplies background mail ser¬ 
vices. Because the driver operates in the 
background, the Mac is able to function 
as both a mail server and a workstation. 

Microsoft Mail doesn’t require a file 
server to operate, but since the mail soft¬ 
ware works with AppleShare, it’s safer 
and more secure for these services to run 
on an AppleShare file server. An option¬ 
al gateway development kit lets you de¬ 
velop add-on modules that can dial up, 
connect, send, and receive mail from 
other computer systems, such as main¬ 
frames, or on-line services. 

Microsoft Mail stores messages in a 
data file on the server’s hard disk, and 
this is the file you back up to protect the 
integrity of the mail system. For some 
applications. Mail has a potential securi¬ 
ty problem. The messages in this file are 
not encrypted; a sharp person with ac¬ 
cess to the mail server and a disk editor 
utility would be able to explore this file to 
locate and read messages. If you want 
your mail to be safe, you must secure ac¬ 
cess to the mail server. 

A workstation Mac uses an INIT/ 
RDEV file in the System Folder and a 
DA to access mail services. The INIT in¬ 
stalls a driver that provides notification 
services. As an RDEV, the file shows up 
in the Chooser DA and lets you pick dif¬ 
ferent networked mail servers. The DA 
lets you read your mail, write letters, and 
manage your mailbox (by deleting or for¬ 
warding mail). Certain applications have 


software “ hooks” into Microsoft Mail so 
that you can send the document you’re 
working on or read mail via a File menu 
selection without bringing up the Micro¬ 
soft Mail package. Naturally, Micro¬ 
soft’s Excel 2.2 and Word 4.0 provide 
this feature, but so do such applications 
as Aldus’s PageMaker 4.0 and Aladdin’s 
Stufflt Deuxe LO. 

On the PC, a TSR program informs 
you when mail is waiting; another pro¬ 
gram lets you manage your mail. The 
simple, Spartan interfaces of the Mac 
DA and PC mail program are similar but 
not identical. There are templates for 
several types of mail messages: Note (a 
letter). Phone (it resembles those phone 
message slips that pile up on your desk 
when you’re away), and Inquiry (for re¬ 
porting a problem to the network admin¬ 
istrator). A Mac utility application lets 
you create templates for new mail mes¬ 
sages (e.g., purchase orders). On the 
Mac, you can paste PICT images from 
the Clipboard into an Image message. 
You can also enclose files with your 
mail. 

Sending mail messages from Mac to 
PC and back is easy and reliable. Micro¬ 
soft Mail normally runs in character 
mode. We got the PC version to operate 
under Windows 3,0, but you must create 
a .PIF file to run it, and the program no¬ 
tifies you of incoming messages with 
chimes but no visual indicators. 

Microsoft Mail is the Volkswagen of 
E-mail products: It’s not fancy, but it 
gets your mail from one system to an¬ 
other with a minimum of fuss. If you 
want your messages kept private, how¬ 
ever, the lack of message encryption is a 
serious flaw. Microsoft has released ver¬ 
sion 3.0 of Mail since we conducted this 
review. We’ll report on it in an upcoming 
issue. 
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QuickMail 

2.2.3 

Screen 8: (a) 

QuickMail uses a 
custom message 
template built with 
the Forms utility. 
Templates can use 
Mac dialog 
elements, such as 
check boxes and 
scrolling. 
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(b) As shown here, 
forms generated 
on the Mac 
reproduce using 
QuickMail on the 
PC. 


L ike Microsoft Mail, QuickMail sup¬ 
ports Macs and PCs but requires a 
Mac server and an AppleShare network. 
QuickMail was the only package we 
tested, except for Network Mail for 
Vines, that supports real-time confer¬ 
encing—a handy feature. It’s also one 
of the few packages to support voice 
mail. 

QuickMail’s Mac software loads as an 
INIT and installs a quick-access menu in 
the menu bar. Installing the user soft¬ 
ware is incredibly easy. The character- 
based DOS software doesn’t mind run¬ 
ning from a .PIF file under Windows. 

Public messages appear as a BBS of 
sorts. Anyone on the network can read 
messages addressed to “public,” but only 
the message creator or the administrator 
can delete them. We’d like this feature 
even better if QuickMail would let ad¬ 
ministrators assign expiration dates for 
public messages. 

You create a new message by selecting 
the appropriate form. Standard forms are 
memos, notes, and “While You Were 
Out,” but you can use QuickMail’s form 
designer to create your own. Forms in¬ 
clude a collection of check boxes, text 
objects, and, on the Mac, bit-mapped 
graphics. You draw a new form and then 
install it with a menu choice. Even bet¬ 


ter, if you attach the form as a mail mes¬ 
sage, the recipient’s machine can auto¬ 
matically install it as soon as it arrives. 
It’s a handy way to move new forms from 
one place to another. 

Before you send a message, you must 
choose a priority level. QuickMail uses 
priority levels primarily for sorting mes¬ 
sages, but the Urgent messages serve a 
special purpose. The DOS user interface 
has a separate alert for Urgent messages, 
and any messages sent through a gateway 
bypass the gateway’s standard batch 
mode schedule and are sent immediately. 

We expected the DOS software to be 
harder to use than the Mac software. 
Boy, were we wrong. CE Software has 
laid out the buttons in the same config¬ 
uration as the Mac version and has de¬ 
fined the menus in the same way. Even 
the forms defined on the Mac translate 
directly to PC screen format. Mouse sup¬ 
port on the PC is limited, and we found 
ourselves using the function keys most of 
the time. As a mimicry of a Mac inter¬ 
face, it’s the best we’ve seen on a charac¬ 
ter-based screen. 

On both platforms, incoming mail or 
conference activity automatically brings 
up the mail package. That can be a little 
disconcerting at first, and you can dis¬ 
able this function if it bothers you. Con¬ 


ferences display a multiwindow screen. 
One window shows the list of partici¬ 
pants and lets you selectively target mes¬ 
sages. A second screen shows the conver¬ 
sation thread; the third shows your input. 
We found conferencing to be one of 
QuickMail’s strongest features, and one 
we’d use. 

The only bug we found has to do with 
multiple registrations. When we set up a 
conference between Macs, we’d occa¬ 
sionally see one of the Macs appear on 
the registration list more than once. The 
Refresh menu option cleared this up, but 
it shouldn’t have happened in the first 
place. The PC software didn’t have this 
problem. 

One last feature that you may find in¬ 
teresting is voice mail. Using a Farallon 
MacRecorder, you can digitize a voice 
message and attach it to your mail mes¬ 
sage. Anyone receiving the message on a 
Mac can play the message back. The fea¬ 
ture is fun, but we wonder if it has much 
practical value. 

The performance of our Mac LC, 
which did double duty as a mail server 
and a workstation, wasn’t affected sig¬ 
nificantly, despite heavy mail-server ac¬ 
tivity. Still, we’d recommend that any 
installation with heavy mail-server ac¬ 
tivity use a dedicated machine. Dedi¬ 
cated servers aren’t as likely to crash 
from broken applications software. Also, 
QuickMail can share a machine with 
your AppleShare server—a great way to 
get the most out of your dedicated file 
server. 

Connecting remote mail sites requires 
that you run a modem from the server’s 
modem port. We chose to set up the 
QuickMail server as a workstation and 
wanted to get the Telecom bridge run¬ 
ning on the server. The manuals aren’t 
clear on all the details, and we found our¬ 
selves spending several hours on the 
phone with CE Software’s technical 
support. 

We finally managed to use the generic 
gateway to grab our mail from BIX and 
route it to our QuickMail mailboxes. 
Aliasing is a way of having mail sent to 
one user name forwarded to another 
name. For example, if Theodore Lx>gan 
wants to be known as “Ted,” the aliasing 
functions provide for that. Getting the 
aliasing to divert the mail correctly 
under all circumstances would have 
taken a bit more time than we were will¬ 
ing to spend. 

Do You Need E-Mail? 

Maybe, and maybe not. According to the 
vendors of the packages we reviewed, 
everyone in the office needs E-mail. One 
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E-NAIL 


Banyan’s Network Mail for Vines 



B aTiyaii*s Network 
Mail for Vines 4,0 is 
an optional package 
that provides E-mail 
services to PC users on a 
Vines network. Network 
Mail can be part of a com¬ 
plete network installation, 
or it can be added to an 
existing Vines network. 

Each server on the network 
requires its own copy of Net¬ 
work Mail. Vines operates 
on top of the Unix kernel, 
using the multitasking capa¬ 
bilities of Unix to manage 
various services and provide 
security for the message 
files, whose contents are 
unencrypted. 

We used a Compaq Desk- 
pro 385/25e as the Vines network 
server. The Unix-based operating sys¬ 
tem is large and has a lengthy installa¬ 
tion sequence. Fortunately, Network 
Mail installs with the rest of Vines; you 
just reboot the computer, enable the 
mail service, and you are in business. 
Network Mail is copy protected: Dur¬ 
ing installation you must plug an “op¬ 
tion key'"—a small module with a 
printer connector—into the server's 
printer port. From the server’s operator 
screen, you then instruct the computer 
to install the option. Vines updates in¬ 
formation in the option key. Then you 
remove it, select the hard disk that Net¬ 
work Mail should use for storing mes¬ 
sages, and then start the program. After 
that, any Vines users can access mail 
services by running the Mail program. 

Administration is easy, and you can 
provide different services to mail users. 
For example, you can restrict some mail 
users from attaching DOS files to mes¬ 
sages. 

The character-based menu screens 
that Network Mail uses are simple and 


designed to work across the widest 
range of PC monitors. Once you master 
the idiosyncrasies of the Network Mail 
interface, the program is easy to use. 
You choose operations (termed func¬ 
tions) by using the arrow keys or typing 
the function’s first character. The Es¬ 
cape key backs you out of a function 
into the previous screen. On-line con¬ 
text-sensitive help screens are available 
at the press of a key. 

The message editor lets you read, 
write, forward, or print messages, and 
you can attach text or binary files. 
Vines provides automatic notification of 
new mail with a chime and a high¬ 
lighted banner that appears at the bot¬ 
tom of the screen. You can configure the 
message alert so that the banner disap¬ 
pears after a few seconds, or you can 
have it remain on-screen until you clear 
it yoursel f. 

Network Mail uses SireetTalk, Ban¬ 
yan’s global directory-addressing fea¬ 
ture that provides unique names for net¬ 
work services. StreetTalk provides 
every network resource, such as serv¬ 


ers, printers, gateways, and 
your mailbox, with a unique 
three-part name. This 
means that Network Mail 
users can address and send 
messages to a firm in, for 
example, London, without 
worrying about how the 
message will get there. Op¬ 
tional gateways for SMTP, 
Message Handling Service, 
and other E-mail environ¬ 
ments are available, includ¬ 
ing one that translates to CE 
Software’s QuickMail. 

Because Network Mail is 
an adjunct to Vines, some 
comments on the capabili¬ 
ties of the network software 
are in order. On the down¬ 
side, Vines makes large de¬ 
mands on memory, consuming about 
120K bytes of RAM in your computer. 
However, you can toad 37K bytes of 
Vines into extended memory to soften 
the blow of memory consumption. 

On the positive side, this memory is 
put to good use. Designed to manage 
huge networks composed of hundreds of 
sites and numerous servers. Vines pro¬ 
vides capable network services. For ex¬ 
ample, we used its NetBIOS emulation 
service to evaluate two mail packages: 
cc:Mail and Higgins Mail. Network 
Mail does not have a chat feature, but 
Vines does. 

Network Mail message transfers were 
reliable, and the notification service 
worked without fail. Huge networks 
with scattered sites would do well with 
Vines, and the mail service would help 
tie the sites together. 

If you’re running Vines, Network 
Mail is the natural choice for you. But if 
you’ve got other networks to manage, 
you may want to standardize on one E- 
mail package that runs in all environ¬ 
ments. 


problem: You usually have be in front of 
your DOS machine when a message is 
sent to you if you want to catch the mail- 
alert message. If you don’t see it the first 
time, the mail will just sit in your elec¬ 
tronic mailbox until you look for it. Mac 


E-mail applications that use the Notifica¬ 
tion Manager do a better job: The Apple 
menu icons blink until you enter the E- 
mail application. 

Another factor is your office size. In a 
small group, it’s simply not cost-effec¬ 


tive to place E-mail software on every 
computer when a Post-It note or a walk 
down the hall to someone’s office will 
do. Sometimes low-technology solutions 
work better than the high-tech ones. 

When the person you want to talk to is 
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E-MAIL 


COMPANIES MENTIONED 


Action Technologies 
(The Coordinator) 

1L45 Atlantic Ave., Suite 101 
Alameda, CA 94501 
(415)521-6190 
fax: (415) 769-0596 
Circle 1105 on Inquiry Cord. 

Banyan Systems, Inc. 
(Network Mat! for Vines) 

120 Flanders Rd. 
Westborough, MA 01581 
(508) 898-1000 
fax: (508) 898-1755 
Circle 1106 on Inquiry Cord. 

cctMail, Inc. 

(cciMaii) 

2141 Landings Dr. 

Moumain View, CA 94043 
(800) 448-2500 
(415)961-8800 
fax: (415) 961-8400 
Circle 1107 on Inquiry Card, 


CE Software 
(QuickMail) 

P.O. Box 65580 

West Des Moines, iA 50265 

(800)523-7638 

(515)224-1995 

fax: (515) 224-4534 

Circle 1108 on Inquiry Cord. 

Consumers Software, Inc. 
(The Network Courier) 
Seventh Floor 
73 Water St. 

Vancouver, BC 

Canada V6B lAl 

(800) 663-8935 

(604) 688-4548 

fax: (604) 682-1378 

Ctrcte 1109 on Inquiry Card. 

Da Vinci Systems Corp. 
(eMail) 

4200 Six Forks Rd., Suite 200 

P.O. Box 17449 

Raleigh, NC 27609 

(800) 328-4624 

(919)881-4320 

fax: (919) 787-3550 

Circle 1110 an Inquiry Card. 


Enable Software/ 

Higgins Group 

(Higgins Mail) 

1150 Marina Vi llage Pkwy., 
Suite 101 

Alameda, CA 94501 
(800) 888-0684 
(415) 865-9805 
fax: (415)521-9779 

Circle 1111 on Inquiry Card. 

Microsoft Corp, 

(Microsoft Mail) 

1 Microsoft Way 
Redmond, WA 98052 
(800) 426-9400 
(206) 882-8080 
fax: (206) 883-8101 
Circle 1112 an Inquiry Card. 

Sitka Corp. 

(InBox Plus) 

950 Marina Village Pkwy. 
Alameda, CA 94501 
(800) 445-8677 
(415) 769-9669 
fax: (415) 769-8771 
Circle 1113 an Inquiry Card. 


Soft*Switch, Inc. 
(Mailbridge and Soft*Switch 
Central E-mail gateways) 
640 Lee Rd. 

Wayne, PA 19087 
(215) 640-9600 
fax: (215) 640-7550 

Circle 1114 on Inquiry Card. 

VoxLink Corp. 

(VoxVoice, VoxMaii) 

1516 Tyne Blvd. 

Nashville, TN 37215 
(615)331-0275 
fax: (615) 331-2057 
Circle 1115 on Inquiry Cord. 


right around the corner, you don't need 
E-maiL But it can be a godsend if your 
company is geographically dispersed. 
BYTE has its main editorial offices in 
New Hampshire, with news offices 
spread out around the globe. Trying to 
keep in touch with all these sites without 
using E-mail would be almost impossi¬ 
ble, especially considering time-zone 
differences. 

The Perfect E-Mail Package 

In business, good communication can 
often mean the difference between profit 
and loss. If you can't get messages to 
your remote sales staff, rest assured that 
other companies can reach their people. 
Playing phone tag is frustrating. A good 
E-mail package effectively bypasses the 
phone and puts the message right on your 
contact's desktop. Most of these pack¬ 
ages also let you enclose files that contain 
graphics, a software update, or a lengthy 
report. 

Most E-mail packages aren’t cheap. In 
a small workgroup environment, price 
may influence your decision. But if you 
are trying to bridge multiple E-mail sys¬ 
tems, computer architectures, and net¬ 
works, support and training are more 


critical. Vendors who sell their own gate¬ 
ways are probably better positioned to 
support your entire E-mail network than 
those vendors who refer you to third- 
party products. 

During our evaluation, we found that 
most of these packages had annoying 
quirks or limitations. Having your E- 
mail messages sit unprotected on the 
server can be a problem for some instal¬ 
lations. If you decide on Microsoft Mail 
or QuickMail, you'll want to keep your 
mail server in a secure place. We'd sug¬ 
gest that you beef up your file server and 
run either QuickMail or Microsoft Mail 
as a process on the file server. Lock the 
server in a secure place, and security 
should no longer be an issue. 

If you're running an AppleShare net¬ 
work, check out QuickMail. The user in¬ 
terface is clean and intuitive. Factor in 
the wealth of gateways available and the 
built-in voice mail, and you've got a 
winner. 

Of course, if you are not running Ap¬ 
pleShare, you can't use QuickMail. In 
that case, cc:Maii should do the trick. 
It's easy to use and has all the features 
most workgroups will need. cc:Mail's 
front end was the best of any of the Mac 


packages. We also liked the built-in 
graphics editor; PCs are not well en¬ 
dowed With drawing software, and hav¬ 
ing it right there makes it easy to anno¬ 
tate your messages. 

Finally, there is The Coordinator. 
This is the only package reviewed that 
treats your messages the way you intend 
them to be—as part of a communication 
thread. It runs only on the PC, but you 
can share messages with Mac E-mail sys¬ 
tems through an MHS gateway. The user 
interface is somewhat obscure, but don't 
let that deter you. 

Neither rain, nor snow, nor stray mag¬ 
netic fields will keep your mail from get¬ 
ting there. As E-mail becomes more pop¬ 
ular. we hope to see a real standard 
emerge. Until then, it will take some cre¬ 
ative effort to forge the connections. Get 
your network administrator involved 
early—installing any one of these pack¬ 
ages is harder than it looks, especially if 
gateways or bridges are involved. ■ 


Howard Eglowstein is a testing editor/ 
engineer in the BYTE Lab. Tom Thomp¬ 
son is a senior editor at large. You can 
reach them on BIX as **keglowstein " and 
‘*tom^thompson^ "respectively. 
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Graphical User Interface CLEARING HOUSE 

Specializing in products for Microsoft Windows and OS/2 Presentation Manager environments 


BDl 


G.U.I. CLEARING HOUSE - PM / Windows Catalog 


File Edit Search Order! 


WINDOWS 

APPLICATIONS 

Development Tools 

ACTORIQ.. ... 795 

ADEPT Ejtpen Application Buifder..595 

Bridge 2MToolKit....... .629 

C'TRiEVE/Wihdows^CoromandelJ.349 

C lalkA/iews...429 

C-*/Views....469 

CASE:W 10{CASEworks}.. .849 

Graphics Server SDK ...379 

Guides... ... ...439 

Icon AuHior [AimTech)«,....cali 

Knowledge Pro Windows, .629 

LasertaEk PC.. ......309 

Microsoft SDK for Windows 3.0.349 

Mutfiscope for DOS/Windows 3 ..159 

OblectGrsphics (WhiteWater).. 409 

Per^onat Case.. ...179 

PowerlibW... ..265 

P^otoView... .595 

PfotoGen.... ....409 

Pubtech Batch Works... 89 

SpeedEdiihr Windows ... ...255 

Tbo/Bojr (Drover).. 249 

The Whitewater Resource Tootkit.189 

WindowsMAKER (Candieiight).695 

WinTrieve... 369 

Zortech Cht Compiler, . .,...,,179 

Daiabase/Forms 

Access SQL (SPt}........1279 

Chart Builder for Superbase. ...169 

dBFasl/Windows.. .295 

ERwh ... 729 

Form Worn Forms Pubiisher....,,199 

INTEGRA SQL (Coromandel)..609 

JetForm...... 399 

MARVIN Image Database .................2395 

Omnis 5/Windows....759 

PerFom Pro ..............299 

Q+E'Windows ver 2.5—— 139 

Superbase 2 ver 1.2...„. 249 

Si/pfifhase4var 12 ... 469 

Thinx. ... 399 

Eng I rteerl ngy Pia nn ing 

ABC Ftowcha/ter (Royko re)...249 

CON-FLO, controi vaive anaiysis..179 

Design/IDEF.....2795 

Desrg n View..... 749 

DRAFiX Windows CAD.......459 

Math Type............ 199 

MefaDeaign. diagramnirng tooi.. 329 

Mitestones, Etc (KkJasa) ..,J39 

ORi FLO, metering anaiysis.....179 

Prolect for Windows . . .469 

PUMP-FLO, pump anaiysis.... 179 

RFFlow, ffowoharling.. «..,119 

SPACETEK;Facility Planner.......call 

Topdowri Project Planner (Ajida).„..,..,249 


V 

1 - 800 - 522-4624 

IntemationaL call (203) 426-4G24 
Monday - Friday 9:00am to 8:00pm EST 

GUI Clearing House is the only nariofial reseller specializing 
exclusively in Windows and OSf2 Presentation Manager 
environments. This specialization is necessary in order to properly 
serve yoUf our customer, in this rapidly evolving market Our goal 
is to provide you with the finest customer service in the industry 
and to ensure that the products you select are the correct ones for 
your application. 

IV/ren you call GUI Clearing House, you will he greeted by one of 
our friendly, knowtedgeahfe sales staff who will take the time to 
talk with you to under^^iand your spedfit: requirements. To further 
as.dst you, we maintain a staff of technical consultants available to 
answer in-deplh technical questions on products: and to help 
customers m identifying applications to meet their needs. 

Piease Nate; The applications listed in this ad represent only a 
smal! sample of the Wmdcm’S and OS12 Presentation Manager 
products avaiiabie through GUI Clearing House. Call lu for 
pricing on any Windows or Pre.sentarion Manager application. 
Wcfi promptly get pricing and availahility for Vi7H. 
CALL TODAY! 


Connectivity 

Business Session for Windows..269 

DaVirvoi eMAIL lor Windows..,.959 

CynaComm (Windows)....,.,.,....259 

DynaComm Elite.. ... 399 

Faxit! for Windows....179 

MlcroPhone II... 259 

Network Courier ....... CALL 

TERM lor Windows,..,...179 

WiiTM/owa Workstation. ......559 

WlnComm ... ,,...,139 

WinTerm.. . . .409 

Tex Preparation 

MactnTax 1040 Personal.. 69 

if:X Personal Tax Anaiysl... 69 

, MacinTax Stale Supplements {call).... 69 
■ TaxView Professional Series....call 

Gene ra l/ProductJv ity/G llii l Ses 

Adobe Type Manager...59 

Asymetrix ToolbooN.....,..,..309 

BecKerTools 2.0.....119 

Distinct Back-up... ,„J19 

hDC Icon Designer .....49 

IBM Currenl l.l.... 259 

IconPakll. .. 69 

PackflaiS.O......... 315 

PackRat Network {3 User) ...579 

Personal Librarian..,...,,.859 

PLUS for Wrntfowff{Spinf»akar)..,.279 

Printer Control Panel (LaserTools).139 

Publisher's Powerpak..........._ 69 

PubTech File Organizer ........159 

SmarText (Samna).. 409 

WideAngle/WIndovfs. ..119 

Windows/On The Worid,........409 

W/ndows Shopper's Guide .15 

YourWay (Prisma).. call 


Pub Its hing/Gra ph toe 
Adon/s Clip-Art Window Shopper.42 

Aldus PageMaker...499 

Archetype DES/GNEB... 795 

Arts Si Letters Graphics Editor.509 

CA Cricket Graph ...159 

CA Cricket Presents ... . 349 

CorelDRAW] 2.0. 399 

DoDOn (seres n capture/convert}....... 139 

FullPak ...„..„679 

tmage-ln Scan & Paint . ..139 

tmagePrep ..269 

Import tor Windows... ...259 

tastam ORGcharting .N EW 

Microgralx Charisma. 349 

Micrografx Designer 3.01. 469 

Microsoft Olfice lor Windows....,...........call 

Picture Publisher....^.—..489 

PowerPoint for Windows ..335 

PubTedi Multi-Tack..139 

ScrapbrK)#f+ 2.1 (Eikon)... ......129 

Ventura Gold Series for Windows.559 

WoftfScan P/i/s (Calera).795 

Word Processing 

Ami’ver 1,2... 159 

Ami' Professional ver 1.2.319 

Gram-mai-ik tor Windows.. J9 

Language Master lor Windows..,.,.89 

N8t Legacy ... ,359 

Palanlir Windows Spell 3.0. 89 

W'Ordfor Windows.„»..,329 

Financial/AccoiJ nt ifig 


Accounling by Design.. 

....1059 

Biz-Nlx Accounting Partner,.. . 

,..,,.299 

Bookkeeping by Design.. 

.559 

CCA Etihancedfius//)ess Pkg... 

..,,..795 

Evolve (AS t},..... 

......169 

CCA Active Payroll.... 

...NEW 

CCA Job Costing Module . 

,.,NEW 


PM APPLICATIONS 

Active Lile tor PM .. 139 

Aldus PageMaker for PM...579 

Asymetrix ToolBook tor NEW 

Brief for OS/2.229 

CASE:PM for C or C++. 1895 

CASE;PM lor MicroFocus Cobol 2369 

Ch/pChflf (Cawlhon)... 279 

Cottage PM ... 179 

Corel Draw! for PM... . ..call 

Describe... 529 

Excel for PM... 349 

HvperACCESS/5 tor OS/2.169 

Lotus 1-2-3/0. 579 

Micrografx Designer..... 509 

Mu/f/ecope tor OS/2 ---349 

Nexpert Object, PM Runtime....929 

Ob]ect-1./PM{MO&S}.....995 

OS/2 PM Sollsel{Microsolt)...129 

OS/2 PM Toolkit (Microsolt).. 409 

PackRat tor PM... 339 

PackRat PM Network [3 User).579 

Perspective for OS/2 ...259 

Q+E/PMver2.5..,. 139 

Relish..^... ...NEW 

RT-Graphics(FSI).. 959 

RT -Graphics Tooikll w/scurce (FSl) 649 

SmallTatk/VPM...... .339 

Speed Edit lor OS/2. 255 

SpeedEdltfarPM. ...255 

Syfos Pto5/PM{Sytron)„..,... 259 

WldeAngtehrPM... .119 

Wing^ (Informix) .. 359 

Word for OW2 PM (Microsoft).call 

WordPerfect 5.0 for OS/2.339 

WinPRO/PMfXian).....379 

Zortech C++ 03/2 Compiler Option. 139 
Zorfech C++ OS/2 Dev Edition .* 489 

H ARDWARE, etc. 

Image Scanners 

Logitech ScanMan 25e/PC'AT....409 

Logitech ScanMan 256/M CA. 509 

Microtekscartners.. call 

Boards 

ATIBSIA/Uitra.....NEW 

NEC Graphics Engine Brd 16 (AT)..... 689 
NEC Graphics Engirre Brd 256 (AT)... 969 

Paradise 65UA Plus (AT).. 699 

Paradise a514A Pius (MCA).759 

Intel SatisFAXtion board,,.,,.,.,,,,,,.,.... NEW 
MultIMedIa Products 

Super VideoWindows.,,......NEW 

VideoLlnX:FRAMEBUFFER.NEW 

XYXIS600Mb Erasable Optical Drv .NEW 

GUI Clearing Hau.se offers a fill line 
offjardvare items selected to augment 
the Presentation Manager, 

atid MuftiMedia based platfofm,s. If 
you don't see a particular item, 
just ask .. .we will promptly obtain 
pricing and availahlity for you. 
CallusTODAY! 


PAYMENT ■ Visi MBBlgrCenCl. Pwisf^ Club Caflg BcceptBd. PerBonpl snd eampan^ chwikj acpeplw^. PlSMfl allow J wasks tor prociMSSfr,^ Corporate arnJ mtOhjlIcmal purichHS* ordsrs StiC)|ea to erwJlE approvtf and a mlfiimum 

iriitiat purchBHB J5O0, paid via C.O.D. or In advenct, C.O.D minimuim pyidiftH » SIM. manicnt^n Si,000 psyaWfl fev CMh, c 9 S>iWa cneclt, V mooiv o^^Jtr CT roskJenft add 5% aalai 1«. 

SHIPPING Shtopitljr^flAdlifta chafS+ ia 3% or SS rninimiJ'm; tor G.O.D.. Lflr^r fihipmarrtH may rsquira a(idsi»nBi ctiargeB,. Call lOr InfclimSIton Tar shipm&ntB. to Alaska, Haw&». and pnirila outHclB ihe Unllad Statas. 

TERMS - Ai produptfl cpiry manufadurar's watranttog only. Prwlucl wairenitos. BuaJ’in.iaea, r*o#tBa, irlal period priYltoge*. or otner promoltonal pro^fami afie hancjJetf by t+a manuladurer. Oef+cHvg Itsms retalaeed or cepared at our olacration. 
All nlu'-ed Hains mosl be aueampanied by a Tatum malarial aulhorlzation (RWAJ numtar. THara is a 15% rastocking faa on non.datactiva msTchantiBa. Shippi^io nan-TafuTidablB. Opened software end nlher □□neumebleE are 
nun-re'jTidBble We can nni guananteg cumpakbiiity. Hem gvailsbilHy, pfipg. tomtit and policies sutijw! to change without noHoe. Oraptilcvl. Uaer Inlarfpca CL^BINO HOUSE i9 not liable for damafle dUe to omisgtons pr typographlcel 
arrort Mailing address Is Graphical Uaar Inlartaae CLSAHING HOue£: P.O. gujt 10. Sandy Hduk. CT 08492. [Z{13> 42&4S24 Copyright O 1900 GUI CLeARlNG HOUSE. AM rights rasarved. ifiDHO 
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S“Bridge 

by Computer Mail Services 
S-Bridge is an electronic mail 
gateway transparently linking 
Novell MNS'based LANs to UNIX 
hosts, on a TCP/IP network. This 
gateway implements the Simple 
Mail Transfer Protocol [SMTP). 
Support for binary/ASCII 
attachments, return receipts and 
gateway ^evel nicknames are 
some of its capabilities. 


CALL DIRECT FOR PRICING - 
80O-777-0S3S 


ZORTECH C++ V2.1 
UNIX 386 Compiler 
by Zortech, Inc. 

Zortecb's C-f+ V2.1 386 compiler 
for UNIX makes it easy to port 
applications among DOS, DOS 
386. OS/2, and SCO UNIX 386. 
With the same tight, fast, globally 
optimized code of the DOS and 
OS/2 versions, the compiler takes 
full advantage of the 386. 

Included is an ANSI/UNIX/Zortech 
C++ compatible library. 

UST: SSOO PS Price: $439 

FoitFaxls 1103-045 


EDT+ 

by Boston Business Computing 
EDT+ 5.0, the only complete 
emulation of DIGlTAUs VAX EDT, 
is 50% faster than its predecessor 
and features multiple windows, 
interfaces for EVE, EMACS. vi 
and WPS, 132-ODlumn mode, 
status line and ruler, keystroke 
macros and much more. 30-day, 
mor>ey-back guarantee and free 
customer support and updates for 
60 days. For MS-DOS and UNIX 
systems. 

LIST: $295 FS Price: $279 

342^1 


UI2 Touch & Go 

by Wallsoft 

Touch 5 Go ts an applications 
generator for all major Dbase 
dialects. Based on the renowned 
UI2 engine and the GENSYS 
template, Touch & Go is easy to 
use, yet you can easily integrate 
hand written code, Recom* 
mended for novices and e^eperts 
alike. No template programming. 


LIST: $395 
Fetsif axis 212-011 


PS Price: $299 


386 DEVELOPMENT 

Price 

386 Max 5.0 $109 

386]DOS Extender by Pharlap 495 
DESQview 386 139 

F77-EM32 + Lahey Ergo 1055 
FoxBASE+/386 479 

Metaware Hi gh 0 386/486 919 

NDP Fortran 386 829 

QEMM 366 89 

WATCOM C8.0 386 Prof. 1155 
Zortech C++ 386 Dev. 865 

ASSEMBLY 

MSMASM 105 

Spontaneous Assembly 179 
Turbo Debugger & Tools 119 

BASIC & ADD-ONS 

BAS‘C Commercial 829 

dB/LIB Professional 169 

MS QuickBASIC V4.5 69 

QuickPak Prof, for MS Basic 189 
C LANGUAGE COMPILERS 
instant C 769 

Microsoft C 6.0 349 

CASE & PHOTOTYPERS 

Dan Bricklin Demo II 239 

Easy Case Plus 266 

Easy Flow 135 

Instant Replay III 99 

Layout 239 

MeiaDesign by Meta Software 287 
Pro-C 2.0w/Wofkbench Combo73S 
ProtoFInish by Genesis 211 
Show Partner F/X 198 


DBASE 

Clipper 5.0 

Tllli 


550 


dBASE IV 549 

dBFAST/PLUS 315 

dSXL 189 

FoxPro 495 

Quicksilver 429 

DBMS 

CLARION Prof. Dev, V2.1 549 

Magic PC 499 

Paradox V3.5 553 

RBASE 3.1 399 

DBMS TOOLS & 
LIBRAHIES 

Ad Comm for Clipper 279 

ArtluLLib 289 

CLEAR + for dBASE 81 

Comet Multiport 169 

dBASEOnline 129 

BRIEF w/dBRIEF Call 

dBX/dBport w/source 725 

dGE 4.0 279 

dQUERY MU 179 

dSalvage Professional 195 

FLIPPER Graphics Library 179 

FUNCky.LIB 239 

Gentfer - axle generator 289 

Net Lib 229 

Pro Clip 149 

RSR Relational Reportwriter 229 
R& R Code G enerator 129 

SiiverComm Library 229 

SiiverPaint 119 

UI2 Oevelopei^s Release 449 


DEVELOPMENT TOOLS 


ASMFLOWProf. 179 

C-DOC 179 

Codan 349 

CLEAR+fofC 179 


Codan 349 

CLEAR+fofC 179 




Expert Help 

Expert Help Developers Kit 

by SofSoludons 

Expert Help replaces The Norton 
Guides with 100% file compatibiEity 
and Incredible features! With 
Expert HeEp you can build your own 
Hypertext Databases or get instant 
reference from over 100 Databases 
that are available commerdaEly. 

The Expert Help Developers Kit 
even lets you distribute The Expert 
Engine with your Databases (no 
royalty). The Expert Help Engine is 
memory resident, requiring Ik (with 
EMS). LIST PSpricE 

Expert Help S 79 S 75 

B;tp=rt Help LAN S299 $279 

Expert Help Devdapen Kh SI 99 S179 

FoaFujix 376-023 



OPEN ACCESS m 
by Software Products IntL 
Turn your ideas into market-ready 
applications in just weeks with 
Open Access III I Easily edit, run, 
and debug your programs in the 
integraierf programming 
environment. Get data entry and 
report forms and support for 
windowing, light-bar menus, and 
3-D graphics to make creating your 
applications a snap I Open 
architecture wlbi a C language 
Interface lets you add change or 
add features. And Open Access lll[ 
even has its own compiler! 

LEST: $695 PS Price: $4S 9 

FastFaxis 1759-007 


SHOP 1-800-421-8006 









































The Programmer’s Shop 
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WindowsMAKER 
Professional New! 

by Blue Sky Softwire'"/Candlelight 
The fastest way to create MS- 
Windows applications in C. 
Generates me Windows .EXE w/ 
complete source & production files 
(no royalties). Just Point & Click to 
define the Windows user interface. 
Lets you animate your design to 
Instantly test look A feel and make 
changes on the fly wihout needing 
to compile. Custom code is 
perserved during code regenera¬ 
tion, This Is the power-user 
version of the best-seller 
WindowsMAKEP with a lot of 
added functionality. 

LIST; SW5 PS Pncc: $919 
FastPaxts 2WJ-0O# 


INTRODUCING 
Essential Communications 
VERSION 4.0! I! 
by South Mountain Software 
Powerful asynchronus communi¬ 
cations library. Supports interuppt 
driven communicatons up to 
115,200 baud. Drives^34 ports 
with buffers to 500K. Supports 




proioco ____ 

52^100 terminal emulations. Use 
with our /*resldenr_CV llbr^uy to 
write background communication 
applications. Cont^ns all source 
code, a BBS demo. No royalties. 
LIST: $329 PS Price: $249 

FmtFuxts 42-011 


ADVANCED IMAGE 
TOOLKIT 

by Sun Country 

Clipper, dBASE UI+. Fo)cBASE-f, 
and others are image databases 
with the Advanced Image Toolkit. 
Add images to existing applica¬ 
tions. Examine, convert and ma¬ 
nipulate irrvaoe files and modes. 
SufponforTARGA. PCX, PIC, 
GIF, and TIP; CGA. EGA, VGA or 
even SVGA (up to 1024 M 768). 
Device drivers for many popular 
scanners and image capture 
boards. 

UST: $250 PSPric«:$Z39 
FastFaxis 1629-002 




OMD PROFESSIONAL 

by Media Cybernetics 

This graphics toolkit provides 
profeSBlooal deweSopers wiih the mosi 
powerful graphics & imaging capabNItlefi 
for large, compJejt appileatbnB. 

* Supports Super VGA B5t4/A, TIGA. 
TABGA, XQA devices;* extensive 
printers, scanners S locaiors 

* 200+ graphics rcutbee 

* PoweBul Font edfiors 
Inleractive screen generator 

* Ten times taster than previous versions 

* DOS BxterKJar support for Rational 
Systemo, PharUp, & Egro 

* Supports powerlul language porrpIlerB 

* Iniernatlonal character support 

* Efficienl memory usage 

UST: S59S PS Price: $519 

FastF&xts 86-044 


} 
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Buzzwords dANALYST 269 

The Documentor 229 

INSIDE f 119 

MKSRCS 175 

PC-Um 120 

PllnIVLTO 439 

Poly Make 159 

PVeS Professional 439 

.RTLINK Plus - by Pocket Soft 419 
Sourcerer's Apprentice Prof. 459 
TLIB 5.0 Version Control 125 

EDITORS 

BRIEF Call 

Epsilon 109 

KEDU 139 

Sage Professional Editor 249 

SPF/PG-V2.1 129 

Vedit + 139 

GRAPfflCS 

Essentia! Graphics v3.0 349 

Graphic 319 

graphics-Menu 165 

GSS Graphics DeVt Toolkit 699 

HALO 279 

MeiaWINOOW/PLUS 369 

PCX Programmer's Toolkit 229 

OBJECT-ORIENTEI>/C-i"i- 
M++ by Dyad Software Corp. 279 
SmalliallW 80 

Turbo C ++ Prof. 259 

Zinc In lerfacG Library 179 

Zortech C ++ Dev. Edition 399 

OTHER PRODUCTS 
Carbon Copy Plus 159 

Flow Charting III 199 

HiJaak 178 


LapLinklll 129 

Link & Locate ++ - ROM MSC 290 

Norton Utilities 5.0 149 

pcANYWHERE IV 159 

PC Tools Deluxe 6.0 119 

PC-KWIK Power Pak 119 

Remoie2 139 

TURBO PASCAL 

POWER TOOLS PLUS 98 

Turbo ASYNCH PLUS 119 

Turbo Pascal 6.0 by Borland 109 

Turbo Professional 109 

TEXT SCREEN ADD-ONS 
C Com municatio ns Too I kit 129 

C Worthy 359 

Greenieaf DataWindows 339 

HI-SCREEN XL Professional 289 

MEWEL Window System 169 

Vitamin C - source, menus 118 

Vermont Views Obj. + source 619 

UNDCraiNIX 

M++ 379 

M++ w/ source 579 

M++LP. LSM, OPTIM 149 

M+-^SUM 115 

WINDOWS 

Actor 3.0 799 

Case: W Corporate Version 969 

C__talkA^lews 419 

dBFAST/Windows 315 

Graphics Server SDK 455 

KnowledgePro Windows 589 

MS Windows 3.0 119 

MS Windows SDK 365 

Windows Maker 715 

Windows Maker Prof. 919 
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SHOP 


1 - 800 - 421-8006 


Ami Pro 

by LOTUS Coip. 

Ami Pro is tine award winning word 
processor for Windows. Designed 
for the power user. Ami features 
ease of use combined with high- 
end features like macro program¬ 
ming, a thesaurus, tabEes, 
Integrated drawing and charting 
capabilities and much morei Ami 
Pro has won most industry awards, 
including the #1 rating from 
Software Digest, PC Magazine's 
Editor's Choice, and PC Week's 
Pol! of Corporate Satisfaction. 
LIST: $495 Prict: $399 

FitstFaxis 206S-0&4 


HiJaak Release 2.0 

by Inset Systems Inc. 

HiJaak 2.0 is a graphics 
conversion and capture utility that 
translates more than 36 graphics 
file formats. HiJaak provides 
batch conversion capability from 
the DOS command line or from 
the user Interface. Supported 
formats Include GEM, PICT l&tL 
CGM, HPGL, PIC, DXF, PCX, 
MAC, TIF, and support for more 
than 16 group 3 fax devices. ASK 
pop’Up provides capture function 
of text screens, graphics screens, 
and laser printer output. 

UST: $199 PS Price: $178 

FasU^ojds 108S4M13 


















































your source for solutions! 


Wlnddwjt Prog.raniinlng for Everyone! 

KnowledgePro Windows (KPWIN) 
by Knowledge Garden 
is an environniant for rapid 
application deveiopment in 
Wirvdowa 3 or DOS. Interactive 
design tools and high-level object- 
oriented (OOPJ language give 
easy control of Windows screen 
objects, fonts, icons and 
bitmapped images. Foil support of 
DDE and DLL allows integratjon of 
Windows and DOS programs into 
one appllcatjon. Experienced 
developers and power-users can 
use KWlN to build fast, runtime 
free applications in record time. 
Featured in "vest of 90” 

PC M^azine, 1/15^1. 

List: S495 CDOS) m Price; $419 
FastFaxis 1419^3 


RVBS H1386 Complete 

by RYBS Electronics, fiic. 

RAM cram is eliminated in sli DOS 
computers with AMS memory 
managers by providing up to §28K 
of conventional DOS memory. 

Move networkSjTSRs. device 
drivers and DOS utilities out of 
conventional memory to give full 
use of 640K. Run large applica- 
tions in a LAN environment without 
mory Intrusion from the netwodi 
_ .m^sble with all 386s & can be 
us^ on 286s with EMS bg^ds on 
C+T chip sets. Eliminate RAM 
cram with memory managers from 
RYBS. HIcard Hlc^d2^, 

HI386 Complete^and HIcardMC™ 
increase DOS memory up to 
920KB. 

usrr-.sm l*s Price: SSSI W 
FastFaxts 26I9-OOI 


M++2-0 

by Dyad Software Corporation 
The M++ library is a complete, 
standardized, multidlmension^ 
array language extension to C++, 
giving you the same powerful 
array handling capabilities that 
have accelerated development In 
advanced sdentific lanpuages for 
years. Now in C++, DOS/ 
Wlndowa/Unix, C++ 2.0 
compatible libraries. No 
Royalties. New I M++ Modules: 
M++ SUM, M++LSM, and M++ 
OPTIM: Advanced statistical, 
generalized least squares, and 
optimization classes. 

UST; S295 PS Price: S279 

Fa^axSs 313S-001 


BORLAND C++ 2.0 

by Borland International 


Borland C++ is the only complete G and C++ program¬ 
ming environment tor DOS and Windows, ft is Borland's 
high-end language product targeted at professional de¬ 
velopers. Developers can use existing G aF^lications 
and move to object-oriented programming {OOP) with 
C++ at their own speed. For the first time, professional 
developers can take advantage of OOP when writing 
DOS and Windows applications. Borland C++ includes 
new features and tools that are designed to take 
advantage the hardware and software needs of profes¬ 
sional developers* including support for 286 processors, 
megabytes of extended memoiy, and large hard-disks. 
Borland C++ is built to increase proorammer productiv¬ 
ity. Borland C++ also includes Windows development 
tools. Developers can use this product to create 
Windows applications without purchasing the Microsoft 
SDK. 

LIST; $495 PS Price: $425 

Fas^axts 777-120 






What is FastFaxts? 

Access literature on any of our 
products via FAX machine. FREEl 

Call 617-740-0025 from 
any fax phone! 

Follow the voice computer's instructions and 
enter your product's code number, Then await 
your instant print out of product literature. 


Run Your 386" to the MAXI 

by Qualitas 

336MAX (for 30&base<l machines; 
and ^ueMAX (For 3S6-based 
PS/2s) give your system 
UAXimum performance with 
Windows" 3.6 support. Exclusive 
technologies Indude Fie)^ram&, to I 
load more programs into high DOS 
than any other memory manager, 
and instancing, which allows many 
resident programs to run reliably 
under Windows. 


LIST PS FastFaxts 
386MAX S130 S109 123-004 

BlueMAX S135 SH9 123-010 
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Ethernet’s 32-bit Players 


RICK GREHAN 


priate physical medium by way of a 
jumper block. The default configuration 
is thin Ethernet. 

Documentation consists of a 36-page 
booklet documenting setup and installa¬ 
tion for Mylex’s 16-bit ISA adapter card 
as well as the 32-bit EISA adapter. It in¬ 
cludes brief guidelines for setting up net¬ 
works and contains such details as maxi¬ 
mum cable lengths and how to install 
repeaters on multisegment networks. 

Mylex includes NetWare 286 and 386 
drivers and diagnostic software. You can 
configure the board as a client or server. 
The diagnostic software performs a 
“loopback” test: It simply sends a packet 
out and checks the echo. It also checks 
configuration details (base address and 
interrupt request line settings), as well as 
the health of the dual-ported RAM. 

Novell/Anthem NE3200 
The NE3200’s unique feature is its on¬ 
board general-purpose coprocessor—a 


Lan claim that as the CPU power 
in EISA systems increases, the 
NE3200’s 80186 coprocessor 
lags far behind the host processor 
and becomes a bottleneck in itself. In 
this scenario, you’re better off letting the 
host system do all the work. 

A 386-based server bogged down with 
value-added processes (VAPs) or Net¬ 
Ware loadable modules (NLMs), client/ 
server applications, and disk I/O re¬ 
quests would probably benefit more from 
the Novell/Anthem adapter. But until 
you put the cards into your specific envi¬ 
ronment, these arguments are academic. 


Mylex LNE390 

The Mylex LNE390 I tested included 
only NetWare driver software. Mylex ex¬ 
pects to have drivers compatible with 
SCO Unix 3.2.0 and ODT (Open Desk 
Top) 3.2.1 available by the time you read 
this. 

Communication between the card and 
host takes place through the LNE390’s 
dual-ported RAM. This means that 
memory on the card actually appears in 
the physical address space of the host (re- 
ferr^ to as a shared-memory interface). 
The LNE390 uses zero-wait-state static 
RAM, so the host can read and write 
data as fast as the bus can carry it. Mylex 
claims a transfer rate of up to 16 mega¬ 
bytes per second. 

Mylex says that dual-ported RAM 
works better than DMA because most 
network traffic consists of many small 
packets, and the cumulative setup-time 
overhead associated with DMA transfers 
greatly affects performance. 

The LNE390’s performance is depen¬ 
dent on the host processor rather than its 
own coprocessor. This architecture is 
advantageous for an EISA card, Mylex 
claims, since an EISA-bus server will al¬ 
most certainly have a powerful CPU. 

The adapter carries thin and thick 
Ethernet interfaces; you select the appro¬ 


P erformance bottlenecks occur 
everywhere, but they are partic¬ 
ularly insidious in LANs. More 
often than not, the server hard 
disk drive is the laggard. But 
when the network adapter is to blame, a 
32-bit board might be the cure. To find 
out the kind of performance these boards 
offer, I tested three Ethernet EISA-bus 
adapters from Mylex, Novell/Anthem, 
aiKl Racal-InterLan. See the table on page 
242 for a list of each board’s features. 

An EISA-bus machine is a natural 
choice as a network server. Its 32-bit bus 
promises higher throughput, and given 
that the server is a network’s focal point, 
you will want a high-performance file 
server. The three cards I tested support 
(or will support) more than just Net¬ 
Ware, but all three companies consider 
NetWare their primary market. So, if 
your LAN has begun dragging its feet 
due to increased client load, the offerings 
in this article could provide some relief. 

One advantage of EISA is that installa¬ 
tion doesn’t require setting DIP switches 
according to a diagram in an installation 
guidebook. You simply run configura¬ 
tion software that makes the system 
aware of the new adapter and its features. 
In most cases, the installation process 
boils down to simply selecting the de¬ 
faults. The EISA configuration software 
is intelligent enough to inform you of any 
conflicts. Consequently, the process of 
getting an EISA card installed and the 
server operational often takes less time 
than in an ISA system, although it still 
won’t compensate for human error (see 
the text box “Lab Notes: Mind Your 
IRQs” on page 243). 

Novell/Anthem’s NE32()0 comes with 
its own 80186 coprocessor; Mylex and 
Racal-InterLan don’t use one. At first 
glance this appears to be a distinct ad¬ 
vantage for the NE3200, since its copro¬ 
cessor can off-load work from the host 
processor. But Mylex and Racal-Inter- 
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ACTION SUMMARY 



The Mylex LNE390 (left) offers the most flexibility. You can configure k for DMA, 
I/O-mapped, or memory-mapped operation. The Racal-InterLan ES32I0 (center) 
communicates via shared memory, Novell/Anthem's bus-mastering NE32(X) (right) 
is the only adapter with an an-hoard coprocessor. 


10-MHz 80186. I say general-purpose 
here to distinguish it from the more task- 
specific network interface controllers, 
such as the National Semiconductor 
DP8390, found on the Mylex board. The 
added on-board intelligence of the 80186 
and a bus-master interface chip enable 
the NE3200 to use bus mastering to com¬ 
municate with the host. With bus master¬ 
ing, the coprocessor temporarily takes 
over the bus to perform data transfers di¬ 
rectly to and from host memory. Novell 
claims that this boosts overall through¬ 
put at the server by relieving the host 
CPU of the mundane chores of transfer¬ 
ring network data packets. The CPU can 
focus on server processing instead. 

As you might guess, the NE3200 is 
compatible only with NetWare. Specifi¬ 


cally, you can configure it only for a Net¬ 
Ware 386 server. Novell recommends its 
ISA-bus NEIOOO and NE2000 network 
interface cards for use in client systems. 

The NE3200’s manual includes plenty 
of up-front information for planning your 
network, and it covers NovelTs other 
adapter cards a$ well. The manuaTs 
pages come prepunched for insertion into 
a NetWare manual binder. The docu¬ 
mentation also has a beefy section de¬ 
scribing how you install server driver 
software. Users familiar with NovelFs 
NetWare documentation will feel right at 
home with this stuff. For driver software 
updates, Novell maintains a conference 
on CompuServe. CompuServe users can 
dial in and download the latest version of 
the board *s driver software. 


BVTE 

■ ilSA ETHERNET ADAPTERS 

■ WHATTHEYDO 

These boards toke odvontage of 
□ host computer's 32^bit EISA bus 
to improve throughput between 
the host CPU and the network 
I interfoce cord. 

■ DO YOU NEED ONE? 

EISA Ethernet adapters ore ideal 
for fi le servers that suffer from 
heavy network traffic, but other 
components may be the culprit. A 
32-bit network adopter does 
nothing to solve performance 
problems oriimg from a slow 
server hard disk drive or CPU, or 
from excessive collisions on a 
congested network. 

■ WKAT YOU SHOULD KNOW 

Currently, most boards only work 
with file servers. That won't help if 
you're trying to improve EISA 
workstation throughput. 

■ WHAT WE RECOMMEND 

The Mylex LNE390 is our choice. 

It offers comparable performance 
to the Racat-InterLan and 
Novell/Anthem boards, but at 
$395, it costs less than half as 
much. 



Racal-lnierLan ES3210 

The Racal-InterLan board can commu¬ 
nicate with the host CPU using any of 
three methods: type-C burst DMA, I/O 
mapping, or memory mapping. All three 
methods allow for 32-bit data transfers, 
and all three are fully redundant: You 
can use any method to completely control 
the card. Racal-InterLan built in this re¬ 
dundancy for flexibility. If the memory- 
mapped mode conflicts with other pe¬ 
ripheral cards in your system, you can 
use I/O-mapped or DMA mode, 

I tested the card exclusively in type-C 
burst DMA mode, which Racal-InterLan 
says provides the fastest performance. 
But this doesnT mean that the card will 
always operate in DMA mode. In some 
cases, the driver software can examine 
the size of an incoming packet and—if 
it's small enough—select I/O mode in¬ 
stead of DMA. Mylex does this because, 
in this situation, the I/O-mode transfer 
time is less than the time software would 
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EISA ETHERNET ADAPTERS 


Of the three boards tested, only the LNE390 included driver software for workstations and servers. Only Racal- 
InterLan *s ES32I0 supported non-NetWare LANs. 



Mylex LNE390 

Novell/Anthem NE320D 

Racal-InterLan E$321Q 

Company 

Mylex Corp. 

47650 Westinghouse Dr. 
Fremont, CA 94539 
(415) 683-4600 
fax: (415) 683-4662 

Novell/Anthem Electronics. Inc. 
1040 East Brokaw Rd. 

San Jose. CA 95131 
{408)453-1200 

Racal-InterLan. Inc. 

155 Swanson Rd. 

Boxborough. MA01719 
(800) 526^8255 
(508 263-9929 
fax: (508) 263-8655 

Network drivers 

NetWare 286 2. lx; 

NetWare 386 3.x 

NetWare 386 server 

NetWare 286 2.15 server; 
NetWare 386 server; 

Microsoft NDfS (MS-DOS 
and OS/2 versions); 

Unix Streams; Banyan 

Vines 4.x server 

On-board coprocessor 

None 

80186 

Non© 

Host communication method 

Shared memory 

Bus mastering 

T^e-C burst-mode DMA: 

I/O mapped; memory mapped 

Price 

$395 

$1295 

$995 


Circle 1227 
on Inquiry Card. 

Circle 1228 
on Inquiry Card. 

Circle 1229 
on Inquiry Card. 


take to configure the DMA hardware. 
The ES3210 runs only as a server on a 
NetWare network. However, workstation 
drivers should be available by the time 
you read this. Racal-InterLan also in¬ 
cludes Network Driver Interface Specifi¬ 
cation (NDIS)-compatibJe drivers for 
use with LAN Manager, as well as driver 
software for Banyan*s Vines 4,x sym¬ 
metric multiprocessing server software 
(which runs exclusively with the Com¬ 


paq Systempro), The ES3210 also in¬ 
cludes AT&T StreamS’-compatible driver 
software for use with SCO Unix or Inter¬ 
active Systems Unix, 

Racal-InterLan devotes the ES3210’s 
40-page manual primarily to hardware 
installation and testing; there’s not much 
about driver installation. The manuals 
provided with your network-operating- 
system software should tell you every¬ 
thing you need to know about installing 


the cards, but Racal-InterLan could have 
provided more guidance here. Feeling 
lost? The company has a technical-sup¬ 
port line and a BBS you can call for help¬ 
ful tips and copies of the latest drivers. 

Benchmark Comparisons 
When the server network adapter is the 
bottleneck on a LAN, a 32-bit network 
adapter helps by decreasing the time re¬ 
quired to service a request, 1 wanted to 
exercise just the LAN adapter card and 
driver, not the rest of the system. There¬ 
fore, I avoided accesses to the server 
hard disk drive, since disk I/O would 
have added another variable to the tests 
and would have added considerably to re¬ 
sponse time. 

To that end, I devised a test that made 
repeated calls to two of Novell’s ex¬ 
tended DOS services—specifically, two 
connection services. The first service I 
used, get object connection numbers, re¬ 
turns a list of up to 100 connection num¬ 
bers identified with a particular log-in 
name. For example, if another user on 
the network were logged in as ALPHA, I 
could pass this service routine a request 
to locate alpha's connection numbers, 
(You’ll have more than one connection 
number if someone has logged in as AL¬ 
PHA from more than one client station.) 

Next, I performed a call to the get in¬ 
ternet address service. Once you’ve got¬ 
ten the connection number, you can issue 
this call to obtain a client’s internetwork 
address. The internetwork address con¬ 
sists of a network number, a node ad¬ 
dress, and a socket number: all the infor¬ 
mation you need to send IPX packets 


EISA ETHERNET ADAPTER BENCHMARKS 


32-bit client 


16-bit cNent 


^ Worse 









4- 


50 100 150 

Packets per second 


200 


250 


■i Novell NE3200 LJ Mylex LNE390 HD Racal-InterLan ES3210 

77i^ benchmark tests measure turnaround time for processing requests for 
workstation node connection numbers and internetwork addresses in a NetWare 
LAN. I ran the tests on an i4^6-based server from clients with 16-bit md B2-bit 
Ethernet adapters. The Mylex board took the top spot, with the Racal-InterLan 
board a close second. Both boards rely on the host CPU, which outpaced the 80186 
coprocessor in Novell/Anthem's NE3200. On a heavily loaded server, the NE3200 
would likely fare better. 
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Lab Notes: Mind Your IRQs 


D uring testing, 1 had some trouble 
bringing up the Mylex LNE390. 
The problem turned out not to be 
the card's fault, and this points 
out how tricky adapter installations can 
be—even on an intelligent EISA bus, 

I installed the card and then ran the 
EISA configuration program so that the 
system's power-on self^test routines 
would property recognize the card. One 
of the adapter's configuration param¬ 
eters is its interrupt request (IRQ) num¬ 
ber. 1 set it to a value that didn't conflict 
with those of any other cards in the sys¬ 
tem. (The configuration software is 


smart enough to detect conflicts.) 
Later, when it came time for me to use 
the NetWare SHGEN utility to build a 
working copy of Novell’s IPX, I inad¬ 
vertently configured IPX to recognize a 
different IRQ number. 

The card wouldn't work, of course. 
What made detecting the mistake tough 
was the fact that the loopback tests 
showed that the card was functioning 
properly. It wasn't until I connected a 
Network General Sniffer to the system 
that I began to suspect the problem. The 
protocol analyzer showed the card send¬ 
ing packets to the server and the server 


transmitting replies, but the card ap¬ 
peared to ignore the replies. 

That's when I guessed my error: The 
loopback test software is not interrupt- 
driven, nor is the sending portion of the 
IPX driver. However, the receiver por¬ 
tion of the IPX software was interrupt- 
driven, and since I had mixed up what 
the card was expecting and what IPX 
was expecting, everything came to a 
halt while IPX waited for an interrupt 
that would never occur. The moral of 
the story: Remember your IRQ settings 
when you configure EISA LAN adapt¬ 
ers. Better yet, write the settings down. 


directly to that client. 

Each call to either of the above rou¬ 
tines triggers the exchange of packets be¬ 
tween server and client. Hence, each 
loop through the benchmark test sends 
four packets across the network. Packet 
length ranges from approximately 64 to 
100 bytes. The server maintains all con¬ 
nection information in memory, so disk 
I/O never takes place. 

I used a Compaq Deskpro 486 with 8 
MB of memory as the server station. 
This attended two client stations: one a 
Compaq 386 EISA system with 12 MB of 
RAM, and the other a Gateway 2000 
386SX AT-bus system with 4 MB of 
RAM. I kept a Mylex LNE390 card ex¬ 
clusively in the Compaq workstation for 
all tests (this card was the only adapter in 
the group that could run as client). The 
Gateway system housed an 8-bit Western 
Digital WD8CX)3EB Ethernet adapter. 

I tested each of the three EISA Ether¬ 
net cards in the server. The driver soft¬ 
ware and the network adapter changed 
from test to t^t; all other hardware and 
software in the server and the client ma¬ 
chines remained the same. I used Net¬ 
work General’s Sniffer to monitor the 
network and watch for dropped packets 
while running the tests. 

The benchmark results in the figure 
represent the average of 10 runs for each 
board; 1 used the Compaq with the Mylex 
LNE390 board as the 32-bit client and 
the Gateway machine with the Western 
Digital adapter as the 8-bit client. The re¬ 
sults reveal how quickly each card can 
process simple requests in the test con¬ 


figuration. But don’t take these numbers 
as conclusive; in the real world, a file 
server handles a mixture of server activi¬ 
ties, which adds complexity to the per¬ 
formance equation. 

A request for an internetwork address 
is an activity likely to occur frequently 
on a network; vast streams of repeated 
requests are not so common. It’s likely, 
for example, that this benchmark never 
gave the NE3200’s coprocessor a chance 
to “coprocess”; the NE32(X) might have 
scored higher if the benchmark had 
placed a wider range of demands on the 
server. So while you can compare the 
Mylex and RacaLInterLan results direct¬ 
ly, the Novell/Anthem board's numbers 
don't tell the whole story. 

For a baseline, I also ran the bench¬ 
mark tests with a Novell 16-bit NE2(K)0 
Ethernet adapter in the server. Both the 
Mylex and Racal-InterLan cards per¬ 
formed roughly 40 percent better than 
the NE2000. But the NE32(X) appeared 
to be slower than the NE2000, because 
the i486 server CPU did a better job than 
the NE3200’s 80186 at processing re¬ 
quests. Again, the NE3200 would fare 
better in environments where the server 
CPU has a heavy processing load. 

Server Improvements 

EISA LAN adapters come very close to 
being “plug and play,” All come with 
adequate configuration and diagnostic 
software, and if you read the instructions 
carefully, there's little likelihood you’ll 
get into trouble. 

From a performance perspective, the 


Mylex board did marginally better than 
the Racal-InterLan board. The Novell/ 
Anthem board scored low in the bench¬ 
marks, but keep in mind that the test ran 
the network ’‘flat out” with no possibil¬ 
ity of collisions—an unlikely condition 
that becomes more unlikely as networks 
grow and more clients contend for ser¬ 
vice. Finally, remember that companies 
frequently update the driver software for 
their LAN adapters. Given that this soft¬ 
ware can account for a large portion of 
a LAN adapter's performance, a poor 
showing this month might disappear next 
month with a new software release. Any 
of these cards should significantly im¬ 
prove server throughput problems caused 
by slower network adapters. 

What differentiates these products is 
price. Here the $395 Mylex LNE390 is 
the obvious choice. It can operate in 
either client or server machines. The 
prices for the Novell/Anthem NE3200 
adapter ($1295) and the Racal-InterLan 
ES3210 ($995) don’t compare. If you 
need an EISA-bus Ethernet board, the 
LNE390 should top your list. ■ 

ACKNOWLEDGMENT 

Thanks to Barry Mince, author of Net¬ 
work Programming in C^for his help and 
input on the network interface adapter 
benchmarks. Source code from his book 
served as the foundation for the bench¬ 
mark tests. 


Rick Grehan is technical director of the 
BYTE Lab. You cm reach him on BIX as 


MARCH 1991 -BYTE 243 






FEEL 

SECURE 

DISK PACK has become the 
industry standard in removable 
hard disks. It brings you the 
performance of a hard disk and the 
ease of use of a floppy disk. Far 
more than a simple backup device, 
it is the irreplaceable mass storage 
of your computer system. 



SfCLf/ff 

DISK PACK frees you from all the constraints of fixed computer 
systems. Its great mobility and the protection systems supplied with it 
make DISK PACK the perfect partner whenever absolute 
confidentialilty is required, e.g. 

Defense, banking, research, financial 
services, accountancy applications... 

CONFIDENTIAL 

You can slip one or several Packs into j f 
your briefcase whenever you want, - 
take them home with you, or lock them in your safe. 

Wherever you are, you are assured to have optimal 
protection of your whole working environment. 

COMPATIBLE 

DISK PACK is an unrivalled product, based on original technology, 
making it totally independent of system vendors. Based on the SCSI 
standard, DISK PACK fits in perfectly with a variety of computer 
systems; APPLE, IBM PC/XT/AT and PS/2 and compatible systems, 
DEC, SUN etc...under major operating systems: Mac OS, DOS 3 
and 4, Xenix, Unix Interactive, and on a wide range of networks: 
NOVELL, PC-LAN, 3-COM, STAR-LAN, APPLESHARE etc... 

EXPANDABLE 

DISK PACK'S reliability makes it a unique product, ahead of its time. 
Not only can you swap 42,84,105,170, 210 and 340 Mbyte Packs, 
but you may also use Packs of similar or different capacity 
simultaneously in the same Base! 

There's more. The ability to link several Bases together gives you 
online access to a total of more than 2.3 Ciga-Bytes! 















USER-FRIENDLY 



The Packs are easy to carry from one 
department to another, from one 
computer system to another, from one 
city to another. They are unaffected by 
airport security systems, so you can even 
send them round the world, What's 
more, you can even send them by 
mail. DISK PACK is really fool-proof! 
No more worries about power cuts 
or computers going down, just remove the 
current Pack and plug it into another system. 


FAST AND RELIABLE 

A 10 ms mean access time puts Disk Pack among the fastest hard disks. It 
takes only seconds to backup an entire hard disk (42 Mb in 2 minutes!). 
MTBF of 50,000 Hours means at least 5 years life expectancy. 


FIVE TIMES BETTER THAN OTHERS. 


Manufacturer 

I.E.F. 

Froduct 

DISK PACK 

Capacity range 

Access time 

Error rate 

MM (Hours) 

Max, capacity by module 
Max. omiine capacity 
Compatibility 

42 to 340 Mb 

10 to 12 ms 

10-14 bit 

30,000 

340 Mb 
2,3B0Mb 

PC, AT, PS/2, Macintosh 
DEC, Workstations 
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1SK PACK* 


The memory you'll never forget 


TM 


For more information; please fill in and mail to ^ 

I.E.F.' 217; quai de Stalingrad - 92134 Issy les Moulineaux - FRANCE 

Company:.....*.*... 

Name :.......*.. 

Address:................. 


City:...... Country:..... 

Bi □ End-user QVAR □ Dealer □ Distributor 

I.E.E Telex: 200210 F - Fax : 331 45 57 39 63 


Disk Pad is a reg/stered Trade Mad of l.E.F. AH other company and product names ^fe trademarks of the company or mar^ufacturer respectively. © IFF 1990 . reserved. 











































REVIEWS 


HARDWARE 


Newtek's Video Toaster 

Makes Professional Video Affordable 


TOM YAGER 


Create 

professional video 
presentations on 
your Amiga with 
the Video Toaster 
from Newtek. 



S o, the big presentation to the board 
of directors is next week, and you 
haven*! even gotten started. You 
have the raw materials—overhead trans¬ 
parencies, live video, and charts and dia¬ 
grams—but you don’t know how to put it 
all together. You really have to knock 
their socks off; sleepy slide shows and 
squinty PC presentation graphics are out 
of the question. 

You could go out and have a video pre¬ 
sentation made, complete with animated 
logos and fancy special effects, but it 
would cost a fortune. Making changes 
and producing the other presentations 
you have lined up would cost a similar 
fortune each time. Maybe it makes more 
sense to put together your own facility; 
given what production houses charge, it 
could pay for itself in a year, 

Newtek’s Video Toaster is unarguably 
the most complete computer video pro¬ 
duction package for the money. For only 
$1595, the Toaster serves up a video 
switcher/special-effects generator, a 24- 
bit paint program, a full-featured char¬ 
acter generator, a three-dimensional 
modeler/renderer/animator, and a color 
special-effects module. 

The software works its magic through 
a sandwiched pair of circuit boards that 
install in the video slot of a Commodore 
Amiga 2000 or 2500, The hardware pro¬ 
vides two pages of 24-bit frame storage, 
six BNC video connectors (four in and 


two out), and loads of custom Newtek ICs 
that make the Toaster’s incredible real¬ 
time manipulation of video possible. For 
all its wonder, however, the Toaster is 
not for everyone, and its $1595 price tag 
is only the start of what you’ll have to 
spend to make full use of the product. 

Where Does the Joystick Go? 

The Amiga community has been quiver¬ 
ing with anticipation since word of the 
Toaster’s development first leaked out 
years ago. Unfortunately, most current 
Amiga users don’t have what they need to 
make the best use of the Toaster, This 
isn’t a video toy; Newtek’s goal was to 
create an affordable professional video 
production tool. That brings with it cer¬ 
tain equipment requirements and as¬ 
sumes you’re interested in a high level of 
quality. A$ a result, if your video setup 
amounts to a VMS VCR and a cam¬ 
corder, you can’t use them together with 
the Toaster. 

I tested the Toaster in an environment 
presenting close-to-optimal conditions 
(see the text box “The BYTE Multimedia 
Lab” on page 246). The fecility was op¬ 
erational, capable of creating commer¬ 
cial-quality video productions, before 
the Toaster arrived. That’s an important 
point, because that’s more or less how 
the Toaster is intended to be used. If you 
already have (or plan to invest in) the 
professional or semiprofessional equip- 


EVTE 


ACTION SUMMARY 


■ NEWTEK VIDEO TOASTER 

■ WHAT YOU'LL LIKE 

The Video Toaster is the most 
complete desktop video production 
product available^ an incredible 
value at $1595. 

■ WHAT YOU'LL DISLIKE 

It's not the Toaster's fault, but it'll 
cost you to really put it to full use. 
Around $25,000 for a storter 
setup (including the Amiga] is 
reasonable. 

■ WHO SHOULD BUY 

Businesses, schools, and other 
institutions or individuals wishing to 
produce high-quality videos ana 
presentations. 

■ SYSTEM REQUIREMENTS 

Amiga 2000 or 2500 with 7 MB 
of memory, an Amig 1080-series 
or compatible monitor, and an 
empty video slot 

■ WHAT YOU'LL FAY 

$1595 

■ FOR MORE INFORMATION 

Newtek Inc. 

115 West Crane St, 

Topeka, K5 66603 
(913)354-1146 
fax: (913)354-1564 

Circle 1076 on Inquiry Cord. 



ment needed to create high-quality vid¬ 
eo, then you’ll have the right foundation 
for the Toaster. 

Knowing what else ycrti need to run the 
Toaster is crucial. Even though it carries 
a $1595 price tag, the equipment you 
need to put it to best use is still quite ex¬ 
pensive. A significant part of the cost of 
implementing the Toaster relates to its 
requirement that all the incoming video 
signals be synchronized to one another. 
This is called frame synchronization^ 


PHOTOGRAPHY TOM YAGER © TflSt 
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NEWTEK’S VIDEO TOASTER 



The BYTE Multimedia Lab 


N ewtek isn’t the only company in¬ 
terested in desktop video. Busi¬ 
nesses everywhere have been 
waiting for the chance to pro* 
duce their own videos and bypass the 
high fees and long waits of working with 
production houses. 

A few months ago, I started working 
with companies in the computer hard¬ 
ware, software, and professional video 
industries, with an eye toward con¬ 
structing a working model of a corpo¬ 
rate in-house video production facility. 
That facility, dubbed the BYTE Multi¬ 
media Lab, is now operational (as evi¬ 
denced by the Video Toaster review, 
produced entirely in the lab). Getting 
there involved securing the cooperation 
of several companies, selected for their 
commitment to computer-assisted video 
production and to upholding the high- 
quality standards that BYTE readers 
and corporate video producers expect. 


The Multimedia Lab is more than a 
test-bed for emerging multimedia prod¬ 
ucts. It is a fully functional production 
facility and will be continuously used in 
that capacity. The iab wilt change as the 
technology changes. 

The lab is built around Sony profes¬ 
sional video equipment, a combination 
of videotape recorders, camcorders, 
monitors, and editing equipment. I went 
With Sony because of its reputation for 
quality (proven in practice) and because 
the Sony product line blends perfectly 
with the needs of the small in-house 
production facility. The Video Toaster 
review required PVM-1342Q profes¬ 
sional video monitors, EVO-9800 Hi-8 
VTRs (with built-in time-base correc¬ 
tion), an EVO-9100 Hi-8 camcorder, 
and a BVU-950 U-matic SP editing/ani¬ 
mation VTR. You can reach Sony’s pro¬ 
fessional video division at (800) 523- 
7669 (in Canada, (416) 499-1414). 


The lab’s Amiga is a Model 2500/30 
with 7 megabytes of memory and a 40* 
MB internal hard disk drive. (You can 
reach Commodore’s Amiga division 
at (215) 431-9100.) I added a 330-MB 
Micropolis ((818) 718-5555) hard disk 
drive to give the Toaster’s software 
some needed breathing room. 

The stand-alone single*frame anima¬ 
tion controller was served up by Lyon- 
Lamb ((818) 843-4831) in the form of 
the Mini-VAS. Its PC-based counter¬ 
part, the DQ-422 (which permitted me 
some quick customization in Microsoft 
BASIC), came from Diaquest ((415) 
526-7167). 

These, plus some Radio Shack cables 
and connectors, are all it took to set the 
Toaster to toasting. Coming feature ar¬ 
ticles will explain in greater detail what 
computer-assisted video production is 
all about and help guide you through the 
maze of products that make it all work. 


and it certainly isn’t cheap. An external 
time-base comector/frame synchronizer, 
such as the Sony MPLf-FlOO, goes for 
around $4000, and that’s just to synchro¬ 
nize one video signal (although it per¬ 
forms other duties, too). Tirne-base cor¬ 
rection is less expensive when it’s built 
into a videotape recorder (VTR), as with 
Sony’s Hi-8 and some other late-model 
professional decks. 

There are other extra-cost factors that 
I’ll cover as I go along, but the most im¬ 
portant is memory: The Toaster docu¬ 
mentation laments those users who have 
‘'only 5 megabytes of memory" and rec¬ 
ommends 7 MB or more. It’s not kid¬ 
ding; don’t even bother trying to run the 
Toaster software in a 3-MB machine. 

There’s a Switch 

As I mentioned, you insert the Toaster 
into the video slot of an Amiga 2000 or 
2500. There is only one such slot, so your 
Amiga’s genlock or scan-doubler might 
have to go. Also, because the Toaster 
genlocks the Amiga’s display to the sig¬ 
nal on video input 1, you have to use a 
monitor (e.g., the Amiga 1080 series) 
that requires composite (as opposed to 
separate horizontal and vertical) syn¬ 
chronization. The Amiga 1950 monitor 



Screen 1: The video swdeher. 


won’t work with the Toaster, 

The software mostly installs itself; 
you launch it from Intuition (Amiga’s 
graphical user interface) by double-click* 
ing its icon. This brings up the video 
switcher module, which, like all other 
Toaster modules, takes over the entire 
Amiga screen. The switcher’s interface 
(see screen 1) is built much like that of a 
stand-alone video switcher/digital video 
effects (DVE) module. It is sensible and 
easy to learn, and it makes the switcher 
perhaps the best thing about the Toaster. 

In addition to the external video 
sources plugged into the Toaster’s in¬ 
puts, the switcher adds three more: two 


pages of 24-bit image storage (marked 
DVl and DV2) and one background gen¬ 
erator. The switcher lets you make tran¬ 
sitions from any of these sources to any of 
the others, but it doesn’t just replace one 
image with another. There are dozens of 
eye-popping digital effects in the Toaster 
that help you keep your presentation in¬ 
teresting. Even if you’re just presenting 
the video equivalent of a slide show, 
well-chosen (not overdone) transitional 
effects can help you keep your audience 
interested. These effects operate on both 
still and moving video, so even while 
your frame tumbles end-over-end into 
oblivion, the video contained in it is dis¬ 
played, moving, in real time. 

The array of effects is staggering, and 
Newtek’s design enables the company 
to add new ones through software up¬ 
grades. One floppy disk could hold 
dozens of new effects. The effects run 
the gamut from fades and wipes to com¬ 
plex 3-D tumbles and page turns; a hand¬ 
ful of representative effects are laid out 
in photo table 1 * 

Those who are in the professional 
broadcast and video production fields 
have certain expectations when it comes 
to switcher/DVE units, and the Toaster 
meets only some of them. It lacks one 
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I N T R O D U C I N G 

i^HARDLOCKH 



The Ultimate in 

Hardware Based Copy Protection 

Compatible Flexible 

Hardlock is designed for the “real world”. Side effects Field programmability is now possible. Additionally our 

from printers, laptops and technical issues such as static and optional Crypto Programmer board permits the Hardlock to 
true IBM printer port compatibility are virtually be uniquely programmed for your company, 

non-existent. 


Reliable 

Our unique ASIC (Application Specific Integrated Circuit) 
extends the Hardlock’s operating range below 2 volts. Since 
no idle current is required, there is no additional loading on 
the printer. Electronically erasable memory requires no 
battery. 


Space-Saving 

Hardlock measures only 1.75''. Three of our units fit in 
approximately the same space as only two others. Hardlock 
with Memory may also be purchased on the smallest PC 
board youVe ever seen. Perfect for those who don't want 
the device on the exterior of the computer. 


Hardlock 

Hardlock with (128 bytes) Memory 
Hardlock with Memory on a Board 



Hardlock >. . 
Not Hai^Iuck 


The Security System You ^ve Asked For. 


GLENCO 



ENGINEERING INC. 

SEWme THE SOFTWARE mOUSTRY SINCE 19TS 

1-800-562-2543 


Handlocit a irecternerk 
of Fast EI#clronlc QmbH 


270 Lexington Drive Buffalo Grove. *L 60089 708^808-0300 FAX 708-608-0313 















NEWTEK'S VIDEO TOASTER 


SOMETRANSITIONAL EFFECTS 

Photo tablo t: The Video Toaster*s 
switcher makes a transition from one 
video source to another {krough user- 
selected special effects. If not overused, 
effects can add punch to an otherwise 
lackluster presentation. There are 
dozens of effects, many of them more 
complex and impressive than these. 


Trajectory with coinpression. The image 
starts out small, * flying ** in from a 
corner, and following a smooth path and 
growing to occupy the full screen. 



Smooth fade. Probably the cleanest, 
most useful effect of the lot. Can be 
stopped in the middle for composite 
effects. 


Corner wipe. Reveals a full-size 
underlying image by starting at one 
corner and wiping a rectangular area 
diagonally across the screen. 


Page roii. '*Curls ** like a sheet of paper, 
rolling the image into a tube and off the 
screen. 
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NEWTEK'S VIDEO TOASTER 


SUBSCRIPTION 

PROBLEMS? 



Wfe want 
to help! 


If 

J. j you have a problem 
with your BYTE 
subscription, write us with 
the details. We’ll do our 
best to set it right. But we 
must have the name, 
address, and zip of the 
subscription {new and old 
address, if it’s a change of 
address). If the problem 
involves a payment, be sure 
to include copies of the 
credit card statement, or 
front and back of cancelled 
checks. Include a “business 
hours” phone number if 
possible. 


BYTE Magazine 

Attn: Subscriber Service 
P.O. Box 555 
Hightstown, NJ 08520 


The fello-wing 
employees have received 
the special achievement 
award: 

Martin Cox 


Anita Willis 





Screen 2: The character generator. 


crucial capability: real-time scaling 
(compression) of video input. Costly 
stand-alone DVE units can cleanly scale 
video to any size on the fly. The Toaster 
does support 3-D effects (like tumble, in 
which the image flips end over end and 
gets smaller), but, instead of scaling, it 
fragments and discards portions of the 
image to make it smaller. As a result, an 
image that’s scaled down by as little as 30 
percent looks shabby. 

Audio follow is usually an add-on to 
stand-alone switcher/effccts units; it 
mixes the audio signals for you as the 
video makes a transition. There isn’t any 
way to do this with the Toaster, but the 
switcher’s controls are built to be oper¬ 
ated with one hand (leaving the other free 
to operate an audio mixer). The switcher 
is not an edit controller, so you have to 
control your VTRs by hand. This can be 
interesting if you’re mixing two source 
tapes down to one destination tape; you 
will have three decks to control. Luck¬ 
ily, the Toaster does have a General Pur¬ 
pose Interface, so the transitions can be 
triggered by an external device (e.g., an 
edit controller that will run your VTRs 
for you). 

To the Toaster’s credit, most of its ef¬ 
fects are nice and clean, and there’s more 
than enough dazzle to go around. The ef¬ 
fects that require scaling speed up as the 
image gets smaller, so the viewer’s eye is 
tricked by the constant motion . 

In addition to transitions, the switcher 
lets you overlay images through linear 
keying. This method allows everything 
darker (or lighter) than a certain shade 
(expressed numerically) to go transpar¬ 
ent, revealing an underlying image. For 
example, you could paint a logo onto a 
black background and then use the linear 
keyer to layer that on top of a video 
source. Similarly, you could also point a 
video camera at a model in front of a 
black background and use the keyer to 
put her on the beach, in space, or any¬ 
where your painting, grabbed frame, or 
moving video can take her. 


Linear keying isn’t perfect, however. 
In the case of the model, if her outfit had 
any black in it, that too would show 
through to the beach scene, along with 
the pupils of her eyes, her black hair, and 
some shadows. Linear keying works best 
with graphics and other still artwork that 
can be modified until they layer cleanly. 

Last, the switcher includes a versatile 
frame store, or gallery of still images. 
The frame store can hold images from 
the paint program, 3-D Tenderer, or any 
video source (you can instantly grab and 
save frames from within the switcher). 
Each image is stored in a separate file on 
disk, and you can assign a unique three- 
digit number to make selecting among 
them easier. An image takes only about 4 
seconds to load from disk, making quick 
insertions of still images into live video 
possible. 

Giving Your Video More Character 
Closely allied with the switcher is the 
character generator. Clicking the switch¬ 
er’s CG button once loads the module; 
clicking again brings up the page builder 
(see screen 2). 

The page builder is entirely keyboard- 
driven (there is no mouse support), in the 
design tradition of stand-alone character 
generators. Text is laid out on the Amiga 
display, with font, color, shadowing, and 
other characteristics variable for each 
line. You can present pages of characters 
in four ways: key pages, frame-store 
pages, and scroll and crawl pages (see 
photo table 2 for examples). Key pages 
use the linear keyer to create overlaid 
titles (e.g., a newscaster’s name), while 
frame-store pages have their own back¬ 
ground (solid or gradated colors) and are 
called up as complete images. Scroll and 
crawl pages are keyed text that moves 
vertically and horizontally across the 
screen, respectively. 

Pages that are created in the character 
generator are called up directly from the 
switcher (a nice touch). Like the frame 
store, each page in the character genera¬ 
tor is tagged with a three-digit identifier; 
the first few words of the page are dis¬ 
played in a small window as well. 

The character generator produces rea¬ 
sonably high-quality images, but it has 
its limitations. It uses bit-map fonts, as 
opposed to outline fonts (you can use 
only those sizes provided—text can’t be 
scaled). You have to convert logos and 
other graphics to fonts before you can use 
them, and the Toaster software doesn’t 
provide a facility for this. Text attributes 
(e.g,, color and shadowing) can’t be ap¬ 
plied differently to a character or a word, 
only to an entire line. 
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Compirtiitg Know How 


Increase your productivity without the hardware investment 



BASIC Programming Insido A Out 

Iji-depth coverage for all BASIC, QuickBASIC, 
GW-BASIC and Ttirbo BASIC programmeT^- Ex- 
plains how to use sound and graphics; create help 
screens and pulldown menus; manage windows in 
BASIC; use ML with BASIC; create business pre- 
senLation graphics; print multiple columns and side¬ 
ways for professional results and program serial and 
parallel interfaces* Has dozens of demo programs 
and routines you can easily adapt to your own 
programs. 600 pages with companion disif. 

#B084 ISBN 1-55755-084-0 $34,95 


PC Syftum Programming 

An encyclopedia of PC technical and 
programming knowledge. Feamres parallel 
working examples written in Pascal, C, 
assembly and BASIC. Explains memor>' 
layout, DOS operations, using extended and 
expanded memory, writing device drivers, 
using hard disks, PC ports, mouse drivers, 
fundamentals of BIOS, graphics and sound, 
TSR programs and complete appendices. 920 
pages and 2 companion disks with over 1 mb 
of programs, 

#B036 ISBN 1-55755^36-0 $59.95 


Programming VGA Gropkiis 

VGA is becoming the standard display mode for PC 
applications. Learn techniques for writing using the 
flexible and powerful VGA hardware and software. 
Includes new, unique DOS commands to perform 
dozens of VGA functions. Turbo Pascal and BASIC 
extensions for VGA display modes. 670 pages 
|j with 2 companion disks. 


PC Assembly language Step by Step 

Teaches you fc assembly and madune lan¬ 
guage from the ground up. YouTl learn at your 
own pace using the unique simulator which 
shows you how each instruction works as the 
PC executes it. 420 pages with 2 companion 
disks. Also includes evaluation versions of 
I A86 Assembler and D86 Debugger. 

#B096 ISBN 1-55755-096-4 $3495 


#B099 ISBN I-55755-D99-9 $39,95 


QuickBASIC ToeiboK 

Packed with powerful, ieady-to-u$e programs and 
routines to help you write your own programs faster 
and better. Topics include: complete routines for 
SAA interfacing; pull-down menus; windows; dia¬ 
logue boxes and fde requestors; BASIC Scanner 
program for printing completed project hsiings. 
Includes companion disk. Available in March. 
#B104 ISBN 1^55755-1049 $34.95 


Turbo Pascal Inturnais 

Gives you ‘'know how*' to program faster, 
easier, tighter and better. Find out how to use 
Turbo for system programming tasks- writing 
TSRs, performing multi-tasidng, using SAA 
windowing, implementing expanded and ex¬ 
tended memory. Leam how Turbo generates 
machine code, handles the mouse, scans the 
keyboard, uses UNITS and OOPS, perforins 
fast screen display and more. 750|3ia^ with 2 
disks of more than 800K of source cod^ ■ 
#B080 ISBN 1-55755-081^8 $49,95 


U|igro(iing & JHIaiiitaining Your PC 

Shows you how to turn your PC into a high 
performance machine. Describes what youll see 
when you open the ’ hood" and how all of the parts 
work together. You’d see how to add a hard drive, 
increase memory* upgrade to a higher resolution 
monitor, or turn your XT into a fast AT or 386 
screamer, without having to be an electronics w izard. 
240 pages. #B092 ISBN 1-55755-092-1 $24.95 


Botfh Fila Powartools 

Boost your computing productivity with this pack¬ 
age for making truly powerful batch files. Includes 
dozens of new batch commands for writing time- 
saving, easy-to-use “power” batch files. Companion 
disk contains power&l “Batch BASIC’ commands 
for writing even more useful batch programs, 240 
pages with companion disk. 

#B102 ISBN 1-55755-102-2 $34.95 
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NEWTEK’S VIDEO TOASTER 



Still, the character generator’s quality 
is impressive. Creatively combining the 
character generator, frame store, and 
switcher can result in presentations that 
put traditional slide shows and PC-gener¬ 
ated graphics to shame. 

Opening the Paintbox 

Often, there is a need to retouch captured 
images or to create artwork from scratch. 
The Toaster provides an impressive 24- 
bit paint program to perform these tasks. 
The interface is a combination of icons 
and menus (see screen 3); pressing the 
right mouse button replaces the icons 

CHARACTER GENERATOR 
PAGE TYPES 

Photo tabla 2: The character generator 
can create professtonal-tooking text in a 
format suited to your presentation r 


The crawl page. Text "'crawls " across a 
selected position on the screen , at a 
selected speed, from right to lefL Text is 
automatically layered over a chosen 
video source. 


The GcrDll page. Text scrolls from bottom 
to top at a seieaed speed, layered as 
with the crawl page. 


with a pull-down menu bar. This is as 
complete a paint program as anyone 
could want, and those who are familiar 
with Newtek’s previous efforts in this 
domain know what to expect. 

Painting is done entirely on the Amiga 
screen in the interest of speed, and colors 
are approximated down from 24 to 12 
bits (4096 colors). Accurate color infor¬ 
mation is stored, however, and by click¬ 
ing on an icon, you can have a frame ren¬ 
dered to the program monitor with full 
resolution and range of colors. 

There are several tools that make re¬ 
touching captured video much easier. 



The frame-buffer page, complete with 
gradated background and shadows. 


You can make any portion of the screen 
into a brush, which can be “stamped” 
onto the canvas with varying degrees 
of transparency and with smoothed 
edges. You can colorize images and draw 
spline polygons that can be filled with 
color to retouch irregularly shaped 
objects. 

You can also map a brush to any 2-D 
shape, applying variable scaling to the 
image to fit it inside the shape. Mapping 
a brush to a circle, for example, would 
result in an image that was normal in 
the center but smaller and more distorted 
near the edges. Three-dimensional 



The key page, shown here layered over 
live video. 
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Your business is safe witb us. 



Small business is just as serious as big business. Thafs why, since developing 
the first data cartridge, weVe continued to offer virtually every size and 
format data cartridge youTl need to help protect your business data—fram 
20 megabytes to L35 gigabytes. 

No wonder more business protects important information on 
3M brand diskettes and data cartridges than any other brand in the 
world. Call 1-800-8884889 ext.8 to find out more. 
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NEWTEK’S VIDEO TOASTER 


Screen 4: {a) The scene as shown in 
the Tenderer's layout ediior. 


objects can also be simulated through 
gradated shading. 

The paint program is nicely done and 
deserves high marks for usability. It is 
loaded with features, more than most 
people need, and even the more obscure 
elements of the package show a com¬ 
mendable attention to detail. Charts, 
graphs, and all manner of presentation 
graphics can readily be produced here. 
My only complaint is that the character 
generator fonts are not available to the 
paint program—it has only the wimpy as¬ 
sortment included with the Amiga (al¬ 
though there are third-party font packs). 

The Toaster 
in 3-D 

Perhaps the most 
exciting and time^ 
consuming portion 
of the Toaster’s 
software is Light¬ 
wave 3D, a combi¬ 
nation 3-D mod¬ 
eler and Tenderer. 

The renderer is a 
masterpiece, com¬ 
bining a clear visu¬ 
al interface with 
loads of power. I 
could devote an 

entire review to this module alone, but 
ril summarize instead: This is hot stuff. 
With some imagination and a bit of pa¬ 
tience, you can create very realistic- 
looking 3-D scenes. 

The interface is well laid out (see 
screen 4), making 3-D manipulations 
about as easy as they can be. The wire¬ 
frame representation is displayed on the 
Amiga’s monitor, and the speed (on the 
68030-based Amiga 2500, at least) is im¬ 
pressive. Objects are drawn as boxes 
while they (or the scene) are being 
moved; all lines are drawn only after you 
stop moving things for a couple of sec¬ 
onds. This allows manipulations to take 
place in real time, with no delays waiting 
for objects to redraw. The interface is 
consistent, with the same scheme being 
used^to move objects, lights, and the 
camera. Newtek has done a bang-up job 
of mapping 3-D movements to a 2-D de¬ 
vice (the mouse). 

Rendering is done on request, with 
full 24-bit color and selectable levels of 
resolution and image quality. Setting 
these to “low” allows you to see a quick 
preview of a scene. Even with smooth 
shading enabled. Lightwave is able to 
render a complete scene in as little as 30 
seconds. 

Lightwave ships with enough well- 
made objects to keep you busy for days. 



Screen 3: The 24-bit paint program *s 
iconic interface. 



(b) The finished scene. 


and the software is so versatile that 1 can 
think of only a couple of things you can’t 
do with it. Objects that have reflective 
surfaces (e.g., glass and chrome) won’t 
carry reflections of other objects in the 
scene. They will, however, reflect the 
sky and the floor (or any image of your 
choice), so the now-familiar glass or 
chrome sphere floating above a checker¬ 
board will still work. Lightwave will ren¬ 
der shadows, too, and this adds tremen¬ 
dously CO the realism. 

Aside from this, Lightwave does near¬ 
ly everything a rendering package should 
do, and does it well. In addition to simple 
rendering. Lightwave can be configured 
to control an editing VTR for animation. 
By connecting a single-frame controller 
(from the likes of Lyon-Lamb or Dia- 
quest), a professional-quality VTR can 
turn each rendered image into one frame 
of an animation. This takes time: At 30 
frames per second, a 10-second anima¬ 
tion takes 300 frames. Even at the best- 
case 30 seconds per frame (low-resolu¬ 
tion), you’re still about hours from a 
finished animation. If you take the time 
up front, though, Lightwave produces 
gorgeous results. 

As for the modeler (the module that 
builds the objects), avoid it, Newtek re¬ 
ported at press time that it was overhaul¬ 
ing the modeler (early purchasers of the 


Toaster are getting free upgrades), but 
the version I tested was in a sorry state. 1 
can’t remember when Fve used such a 
cumbersome program. As good as the 
Tenderer is for its ease of use and versatil¬ 
ity, the modeler is that bad for its awk¬ 
wardness and limitations. I’ll look for¬ 
ward to the upgrade, and to the promised 
utility that converts 3-D models from 
other (better) Amiga modeling programs 
to Lightwave formal. 

Color Me Finished 

The Toaster’s color special-effects mod¬ 
ule, ChromaFX, is nearly impossible to 
describe. Chro¬ 
maFX alters the 
color palette ac¬ 
cording to a graph 
and then applies 
that modified pal¬ 
ette to a video 
source. The results 
represent every¬ 
thing from poster- 
ization effects to 
people striped like 
zebras. There is no 
practical use for 
this module, but it 
___ is fun. 

What you don’t 
see when you buy a Toaster is the heap of 
innovative ideas that Newtek has planned 
as follow-ons to this flagship product. 
The company is committed to raising the 
quality and lowering the cost of video 
production. I will be following these de¬ 
velopments as they appear. The Toaster 
is only the beginning—but what a be¬ 
ginning. 

No matter how it’s viewed, the Video 
Toaster is a marvel. There is no better 
value in any product category than the 
Toaster’s $1595, considering everything 
it includes. Until now, it took mountains 
of cash and an array of individual, single- 
purpose devices to perform the Toaster’s 
functions. Now, you can get started in 
commercial-quality video production for 
as little as $25,000 (including the Toast¬ 
er, an Amiga, and some professional 
video gear). That’s dirt cheap compared 
to even a year ago. If it still seems like a 
lot, however, there are ways to use the 
Toaster for less money; even if you just 
viewed it as a 24-bit frame-buffer board 
and never plugged in any live video 
sources, you’d still have made a good 
choice. ■ 

Tom Yager is a technicai editor for the 
BYTE Lab and director of the BYTE Mul¬ 
timedia Lab. You can reach him on BIX 
as "(yager. ” 
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W)KlScan: The Most 
Accurate OCR You CanBuy 

AndWUProvelt 


ognition we build into our big 
ces- Our unigue |3op~up editor 
suits 
e cha 
0 the 


pop-up 

narie^** A A 

ther UCK products, vou can 
o it accuratelg recognizes 

Our unique Pop-up Editor guarantees the most accurate results pi^ihk. Prooftwice 
as fast without referring to the original thcument 

W e started with the lowest error-rate OCR technology 
in the industry Then we added exclusive features to 
make WordScan even more accurate. With WordScan you 
get the same state-of-the-art recognition we build into 
our high-end systems, at desktop prices. 

Exclmivefeatures make WrdScan 
even more accurate. 

Our unique Pop-up iyi'ftwguarantees the most accur- 
rate results possible. It pops up an enlarged image of any 
questionable character or 
word so you can proof 
without referring to the 
original document. 

And because Word¬ 
Scan uses dictionaries dur¬ 
ing recognition, we don’t 
make mistakes common 
to other OCR products. 

You can even add your 



"WOWSIANPLUS 
REDEFINES WHAT WE EXPECT 
FROM AN OCR PACKAGE. ITS 
EXCEPTIONAL ACCURACY, WEALTH 
OF FEATURES, AND HANDS-OFF 
DESIGN SET A 

NEW standard;’ 


-pcmGAzmiE 


own words so WordScan accurately rec¬ 
ognizes unusual or specialized terms. 

Zap figures or text right fi’om a fax 
card to your word processor or spread¬ 
sheet. No fiizzy print-outs. No retyping. 
No errors. And only WordScan has built- 
in dot- matrix support to read even draft 
quality dot-matrix documents tfccwr- 
afely. Most OCR products can’t do this 
at all or charge you extra. 

Other unique WrdScan features 
get the job done faster, better. 
Clipping, another WordScan exclusive, 
lets you choose just what you want on 
the page. Text, image, or both. All in one pass. 

Scan Now, Rm^nizeLater\t\sym scan large 
documents novy but do OCR later so your PC is not tied up. 

Make diferent documents look the same with our 
unique Y/yfeSjee/feature. 

Process multiple documents into separate files auto¬ 
matically. Just put a blank page between documents and 
WordScan does the rest. 

WU send you the proof 
To see the results of 
head-to-head, real-' 
world comparison 
tests with the leading f 
competitive OCR soft¬ 
ware products, or to 
get the name of a dealer 

where you can make the com- — - , r- a 
parisons yourself, just give C.^/\ L t lv/\ 

us a call at 800- 544-7051. RECOCNITION SYSTEMS 



Z500 Aupsline Drive, Santa Clara, CA 95054IM 800-544-7051; outside USA, 408 9S6-8006; FAX 408-986-1440 
01990 CaleiaHecofinition Sj^tems. Inc. Calm* Is a registered trademark of Calm Recognition Systems, IncTOirdScan and ThteScan are irademarte ofCalera Rect^ldon Systems, Inc. 
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C Flexibility 
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SEQUITERjj 

SOHTWARI; INC. II 


Portable 

Port your application to any environment with a 
C or C++ compiler. Access megabytes of memory 
using 386 DOS compilers. OS/2, Unix or Microsoft 
Windows. 

Compatible 

As you directly use the data, index and memo files 
of dBASE III through IV or Clipper, you can use 
Code Base 4.2 with any dBASE compatible product. 

Easy 

Consult examples in the 280 page user’s guide as 
you interactively execute Code Base 4.2 routines 
from a learning utility. You will remember the 
routines which are named like dBASE commands. 


dEASE 

Power 

Build a multi‘user, dBASE compatible 
application wluch is several times 
faster than dBASE IV, Clipper or 
Fox Pro. Watch its windows and 
menus appear instantly on any 
computer. 


Small 

Make stand alone executable files as small as 14K. 
Code Base 4,2 executables are 'h to l/s the size of 
corresponding Clipper executables. 

Complete 

Enjoy the benefits of complete dBASE functional¬ 
ity, including browse, edit, menus, windows, multiple 
index files per database, dBASE expression evalua¬ 
tion, relations and filters. 

Order Today 

Order the DOS-OS/2 version for $295. Call 
(403) 448-0313 or fax (403) 448-0315. Discover 
why Sequiter Software Inc. and most software 
dealers offer a 60 day money back guarantee. 

Source is included and there are no royalties! 


Sequiter Software Inc. • P.O. Box 5659, Station L, Edmonton, Alberta, Canada T6C 4GI 













REVIEWS 


SYSTEM 


A Wallet-Friendly Mac 
That Delivers Performance 



TOM THOMPSON 


The Mac Ilsi, 
running Adobe 
Illustrator 3,0, 
The system is 
using its built-in 
video to drive the 
8-bit (256-color) 
display. 



A pple’s modular Mac Il-class com¬ 
puters are well known for their ca¬ 
pabilities. They accept NuBus ex¬ 
pansion boards, readily handle 24-bit 
color images, and include built-in FPUs 
that let them crunch numbers with gusto. 

Unfortunately, these Macs are equally 
well known for their high prices. 

The newest member of the modular 
family, the Mac Ilsi, delivers most of the 
Mac Ilci’s processing punch—and some 
of its expandability—for about $1900 
less. The Mac Ilsi and its siblings, the 
Mac LC and Mac Classic, are the start of 
a new trend at Apple: reasonable prices. 
(For more on these machines, see “The 
New Macs on the Block” in the Novem¬ 
ber 1990 BYTE.) The basic system, with 
2 megabytes of RAM, a 40-MB hard disk 
drive, a keyboard, and a 12-inch color 
monitor, comes to $4497.1 tested a Ilsi 
with 5 MB of RAM, an 80-MB hard disk 
drive, a NuBus/68882 FPU adapter, a 
13-inch AppleColor monitor, and System 
6.0.7. This brought the price to $5946. 


A Look Inside 

The Ilsi is a stripped-down Mac Ilci. It’s 
about as wide and deep as the Ilci, but at 
4 inches tall, it sits nearly 2 inches lower. 
The main logic board has the same appli¬ 
cation-specific ICs for memory address¬ 
ing and on-board video and the same os¬ 
cillators for the video and bus clocks. 
The 512K-byte ROM chips include 32- 
Bit (QuickDraw, and the built-in video 
supports screen depths of from 1 to 8 bits 
and several types of Apple monitors. 

But there are differences. The 68030 
CPU clocks at 20 MHz (the Ilci runs at 
25 MHz). The Ilsi doesn’t have a 68882 
FPU or a second Apple Desktop Bus 
port, and a single 120-pin expansion con¬ 
nector replaces the Ilci’s three NuBus 
slots. Special adapters that plug into this 
connector support either a NuBus slot or 
an 030 Direct Slot. These adapters come 
with a 20-MHz 68882 FPU and cost 
$249 each. 

There’s no programmer’s switch: You 
can trigger reset and interrupt states by 


BUT 


ACTION SUMMARY 


■ MAC list 

■ WHAT YOU'LL LIKE 

The Mac Ilsi rivals Mac Ilci 
performance for $ 1900 less. 

■ WHAT YOU'LL DISLIKE 

The single NuBus/030 Direct Slot 
limits expandability, and the 
system's small power supply may 
not be able to handle botn a 
second hard disk drive and an 
expansion board in some 
cases. 

■ WHAT WE RECOMMEND 

Go with the Mac Ilsi if you need 
Ilci power and can live with one 
expansion slot. The Ilsi is also a 
good entry-level platform for 
running A/UX. But if you just want 
8-bit color on the cheap, the 
68020-based Mac LC may be all 
you need. 

■ SYSTEM CONFIGURATION TESTED 
20-MHz 68030 CPU; 68882 
math coprocessor; 5 MB of system 
RAM; 80-MB SCSI hard disk 
drive; on-board video with 640- by 
480-pixel resolution at 8 bits, or 
640 by 870 pixels at 4 bits; 13-inch 
AppleColor monitor; 81 -key 
keyboard, including keypad and 
power switch; one ADB port; 
sound input and output ports; two 
serial ports; one SCSI port; one 
video port; one external floppy 
disk drive port 

■ WHAT YOU'LL PAY 
$5946 

■ FOR MORE INFORMATION 

Apple Computer, Inc. 

20525 Mariani Ave. 

Cupertino, CA 95014 
(408) 996-1010 

Circle 1222 on Inquiry Cord. 
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A WALLET-FRIENDLY MAC 



The Mac LC: Low Cost, High Quality 



The Mac LC. With the 12-inch RGB monitor shown and 512K 
bytes of optional video RAM, it can display 16-bit color 
(32,768 colors). 


C ompared to the Mac 
Ilsi, the Mac LC is 
positively diminu* 
live. The machine is 
just as wide, but it stands a 
mere 3 inches tall and 
weighs a trim 8 pounds to 
the Ilsi’s 10. Inside, the LC 
is a Mac II reborn, with a 
16-MH2 68020 CPU, Color 
QuickDraw, and built-in 8- 
bit sound. However, the 
floppy disk drive uses the 
1,4^raegabyte SuperDrive, 
and the built-in video cir¬ 
cuitry supports several Ap¬ 
ple monitors. Like the Ilsi, 
it has built-in hardware and 
a microphone for recording 
sounds. 

The unique feature of the 
LC is its price: A system 
with 2 MB of RAM, a 40- 
MB SCSI hard disk drive, 
and a keyboard costs about 
$2400, Combine it with a 
low-cost Macintosh 12-inch 
RGB monitor ($599), and 
you’ve got a Mac Il-class 
system with color for approximately 
$3000. 

Apple reduced the LC's cost by limit¬ 
ing expandability. There’s no math co¬ 
processor chip, nor are there sockets for 
one or for a 68851 paged-memory-man¬ 
agement-unit chip. (You need the latter 


chip to support System 7.0’s virtual 
memory or to run A/UX.) You can ex¬ 
pand memory from the standard 2 MB 
to 4, 6, or 10 MB. But there’s no room 
for another internal hard disk drive, and 
the machine has only a single 68020 Di¬ 
rect Slot. Currently, few such boards 


are available (Apple has an 
Apple II emulation board)» 
but you can expect 24-bit 
color boards and an aa:el- 
eraior board with both a 
68030 CPU and an FPU in 
the near future. 

The Mac LC uses 256K 
bytes of dedicated single in- 
line memory module 
mounted-video RAM for its 
frame buffer. If you up¬ 
grade the video memory to 
512K bytes, you get 16-bit 
color (32,768 colors) on the 
12-inch RGB monitor, 
which has a 512- by 384- 
pixel display, Becaiise of the 
separate VRAM, the LC 
suffers no performance 
penalty for using the built- 
in video. The BYTE bench¬ 
marks bear this out: The 
LC, running System 6,0.7, 
performs almost as well as a 
Mac IL Software compati¬ 
bility is excellent: Our tests 
included putting the LC to 
work as a mail server for 
several E-mail packages. 

Anyone with a need for cost-effective 
color should check out the LC. If your 
work requires only Mac II performance 
and color and requires little number 
crunching, then the LC is the machine 
you need. 


typing special key sequences. Finally, 
there is only one memory bank (four 
sockets) for single in-line memory mod- 
ule-mounted RAM, versus the two 
memory banks on the Ilci. 

Apple soldered 1 MB of 100-nanosec- 
ond RAM to the main logic board; the 
built-in 320K-byte video frame buffer 
resides here. You can expand the Ilsi’s 
memory from the standard 2 MB (which 
is enough to run System 7.0) up to 3, 5, 
9, or 17 MB of RAM, depending on the 
RAM density in the memory bank. Nor¬ 
mally, on-board video results in a per¬ 
formance hit, because the video circuits 
block the CPU when both devices access 
the same address space. Because Apple 
placed the frame buffer within the on¬ 


board RAM, CPU accesses to the Ilsi’s 
memory bank proceed unhindered. 

By contrast, the TIci puts its frame buf¬ 
fer in one of its two memory banks. Asa 
result, at least half of the system’s mem¬ 
ory suffers a performance hit, versus 
only 1 MB on the Ilsi. Of course, if you 
don't use the on-board video, this isn’t a 
problem. 

However, the Ilsi isn’t Just a remake of 
the Mac Ilci. A sound input jack and 8- 
bit A/D converter provide built-in sound¬ 
recording capability. An electret micro¬ 
phone is provided, and a phono adapter 
cable lets you pipe in sounds from com¬ 
pact discs or tape. The Sounds edev lets 
you record at rates of 11 kHz or 22 kHz 
for up to 10 seconds. You can't edit the 


sounds you record, though. To do that, 
you need an application such as Faral- 
lon’s SoundEdit. 

Compatibility and Performance 
I expected compatibility to be good be¬ 
cause the Mac TIci served as a proving 
ground for the Mac Ilsi’s on-boaid video 
and memory decoder circuits. However, 
until now a morlular Mac has always had 
an FPU. I removed the optional FPU to 
see if this would create problems for ap¬ 
plications that assume its presence. 

Applications such as PageMaker 4.0, 
Illustrator 3.0, FreeHand 2.0, Photo¬ 
shop 1.0, ATM 2.0, and MaeWrite IT 1.1 
ran and printed without a hitch. The 
Timbuktu 3.1 remote-control program 
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When Selecting Your UNIX Operating 
System, Consider These Facts: 


Performance'' 



5000 BLOCKS TEST 


PIPE-BASED CONTEXT SWITCHING 



EXECL THROUGHPUT TEST 


SYSTEM CALL OVERHEAD TEST 


Features 




S YSrSM v 


□ R.3.2 operating system 

□ Unlimited user license 

□ Development system 

□ TCP/IP runtime & 
development system 

□ LAN, WAN support 

□ STREAMS 

□ X-Window client & 
server programs 

□ 100%SVVS&SVID 
conformance 

□ Free hotline technical 
support service 



SCOM 


□ R.3.2 operating system 

□ Unlimited user license 

□ Development system 

□ TCP/IP runtime & 
development system 

□ SCOX-Sight 



/\t ESIX, we don't rely on marketing hypes, we deliver good, solid, working 
products. Whether you are a value-added reseller, a system integrator, a software 
developer or an end-user, you will appreciate what ESIX System V has to offer — 
a cost-effective, robust UNIX operating system from which you can develop 
your multi-user, multi-tasking computing environment. All ESIX products are 
available and shipping today. For more information about ESIX System V, 
or for the dealer nearest to you, call us at (415) 683-2068 

Prices based on UNIX System V Release 3.2, unlimited user license and compali jle product oAerInft. All other company names and 
products are trademarks or registered trademarks o# their respective companies. ESIX Computer, Inc. is a subsidiary oi Everen Syslenrs, Inc 

ESIX System V is a trademark of ESIX Computer, Inc. Above inTormation subject to chanj^ without notice. C Copynght 1990 ESIX Computer, Iik- All rights reserved. Adi 8^0 v 1 
*Based on MUSBUS Benchmark Suile on STEP 366/25, 16M8 memory, Default kernel configuration, standard C Compiler, NBUFabOO, NHBUF*! 28 
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A WALLET-FRIENDLY MAC 


Mac lla( 

Mac LC 

Mac llci 
Mac Ilex 
Mac Classic 
MacSE 


Mac ItsI 

Mac LC 

Mac lici 
Mac Ilex 
Mac Classic 
MacSE 


MACINTOSH BENCHMARKS 


^ Worse APPLICATION-LEVEL PERFORMANCE Better ► 



◄ Worse LOW-LEVEL PERFORMANCE Better ► 



CONVENTIONAL BENCHMARKS 



LINPACK 

(single) 

Double 

LINPACK 

Dhrystones 

Mac Hal 

194 

196 

4453 

MacLC 

928 

1790 

2006 

Mac Ilci 

150 

151 

5725 

Mac Ilex 

237 

250 

3735 

Mac Classic 

2324 

4237 

306 

MacSE 

2319 

4229 

805 


from Farallon Computing also worked 
readily. The 11 si's apparent performance 
seemed brisk enough, even compared to 
the Ilci that I normally use. 

Most spreadsheet programs had prob¬ 
lems with the absent FPU, Excel 2.20 
crashed when 1 opened a spreadsheet file 
(version 2.20a corrects this problem). 
WingZ LI displayed an alert box stating 
that a 68020 and a math coprocessor 
weren't present—right on both counts^ 


Except far the conventional 
benchmarks, all results are 
Indexacl; lor each test, a Mac 
SE = 1, and higher numbers 
indicate fasta«- performance. In the 
Dhryslone test, higher numbers 
indicate faster performance, in the 
LINPACK tesi$, lower numbers 
are better The floating-poini 
bendimarks use the SANE 
library. Comprehensive test results 
for all tested machinea are 
available on requesl For a full 
descnpticn of the Mac 
benchmarks, see "Introducing the 
New BYTE Benchmarks,June 
19B0BYTE. 


and then exited gracefully to the Finder. 
To my surprise, graphics applications, 
such as PixelPaint Pro 1.0 and PhotoMac 
1.52, experienced the same problems. 
Most vendors have new versions that 
work fine, 

I ran the BYTE benchmarks on the Ilsi 
using a 640- by 480-pixel AppleColor 
RGB monitor—the same monitor I used 
when benchmarking the 16-MHz Flex 
and 25“MHz Ilci. I have also included 


benchmark results for the Mac LC (see 
the text box “The Mac LC: Low Cost, 
High Quality" on page 258) and the 
Classic—Apple’s two other low-end ma¬ 
chines. 

As the BYTE Lab test results show, 
the Mac ITsi performance falls squarely 
between that of the Ilex and the Ilci, 
Without the FPU, however, math pro¬ 
cessing performance sags to around that 
of a Mac IL The FPU reduced math test 
times by 40 percent to 50 percent on aver¬ 
age. If you plan to do serious digit bash¬ 
ing with this machine, you should spend 
the extra $249 to obtain the FPU/expan¬ 
sion board adapter. 

The Limits of Power 
Apple performed some high jinks to fit a 
PC form-factor NuBus board inside the 
Ilsi. The NuBus adapter, which contains 
both the FPU chip and the NuBus logic 
circuitry, is an L-shaped contraption that 
places the board on its side within the Ilsi 
chassis. It's the darndest thing you ever 
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On the rails. In the sky. Down the road. 
CompuServe Mail keeps you in touch 
whether you’re at home or away. 

It doesn’t matter where you or the people 
you’re trying to reach are, you can communicate 
throu^ CompuServe Mail. 
So whether you’re in a hotel room 
in Los Angeles or an airport in New York, 
you can access CompuServe Mail 
through your computer and send or receive 
communications anywhere in the world. 


Send an electronic message to your 
sales rep in St. Louis. A document 
to your boss in Chicago. A fax to 
your client in Tokyo. A telex to your office in 
London. Or a letter to your kids at home. 
CompuServe Mail. The electronic mail service 
that goes wherever you do. 

To join CompuServe, see your computer dealer. 
To order direct or for more information, 
caJ)80(M57MAIL QjinpuServ^ 
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Count yourself in with 
the Wildcard 88' 


• Supports XT Tlirbo mode CPU 
clock speeds of 4.77. 7.15 and 9.54 
MHz 

• 10 MHz CPU clock frequency 

• Supports up to 32K Bytes of 
onboard BIOS EPROM 

• Small 2"x4" form factor 

• Bios available for easy integration 

• Onboard DRAM controller for 
easy system design 

• Onboard bus controller supports 
XT I/O channel 


Magatel is expanding the 
Wildcard family to offer you 
more development flexibility. 

The Wildcard™ family 
offers the lowest cost, smallest 
footprint solution for your XT 
class system. It integrates all 
functions of the IBM PC XT® 
motherboard minus DRAM and 
DRAM drivers. All on a circuit 


iTM 


• Supports 8087 co-processor 
operation (with socket) for high 
speed numeric data processing 

• Reduces XT parts count by 75% 

• Supports up to 640K of system 
DRAM 

• Onboard sound generator 
supports speaker control 

• Improves total system reliability 

• Reduces overall system costs and 
factory overhead 

• Onboard Keyboard Controller 

card the size of a business card. 
For more information call us 
today. 

Megatel Computer 
Corporation 

125 Wendell Ave.. Toronto. 
Ontario M5T IW4 
(416)245-3324 
FAJ( (416) 245-6505 

Wildcard Is a trademarlc of Megatel Computer Corp. 
IBM PC. XT are registered trademarks of IBM Corp. 


megatel 


A WALLET-FRIENDLY MAC 


saw, but it works. I put a Radius TPD In¬ 
terface board inside the Ilsi, and it drove 
a 21-inch Radius monitor just fine. 

The Ilsi’s 47-watt power supply is con¬ 
siderably smaller than the Ilci’s 90-W 
unit. Exceeding power limits can over¬ 
heat the Mac or damage the power sup¬ 
ply, so Ilsi owners should select their 
NuBus boards and peripherals carefully. 
To meet Apple specifications, NuBus 
boards shouldn’t exceed 15 W; 030 Di¬ 
rect Slot boards should require no more 
than 7 W. Not ail boards fall within this 
limit. All RasterOps video boards com¬ 
ply, as does the Radius DirectColor/GX. 
Ironically, Apple’s own 8*24 GC accel¬ 
erated video board exceeds the specifica¬ 
tion: It requires 20 W. Combine the 8*24 
GC with a second internal hard disk 
drive and you Just might break the Ilsi’s 
power budget. 

If Apple’s 40- or 60-MB hard disk 
drive isn’t enough, Rodime offers a one- 
third-height unit—the 100-MB Cobra 
lOOil ($1869)—that mounts above Ap¬ 
ple’s hard disk drive. Installation is a tad 
convoluted, but the lOOil works reliably 
and shouldn’t overburden the power sup¬ 
ply if your NuBus or 030 Direct Slot 
board is within specification. Alternate¬ 
ly, you can add external SCSI periph¬ 
erals that won’t tax the Ilsi’s power 
supply. 

Is It Right for You? 

Will the Ilsi do the job for you? If you 
want to run some 8-bit color applications 
and you’re happy with a small screen and 
the processing power of a Mac II, the 
$3000 Mac LC is a better choice. You 
should go with the Ilsi if you demand 
number crunching, or a big screen, or a 
fast network connection—but not all of 
the above. The Ilsi’s 68030 CPU pro¬ 
vides plenty of computing horsepower, 
and its integral memory management 
unit lets you use all of System 7.0’s fea¬ 
tures or run A/UX 2.0.1, Apple’s ver¬ 
sion of Unix. 

The Mac Ilsi’s expansion capabilities, 
limited as they are, provide some choices 
that you won’t get with the Mac LC. On 
the other hand, if you need 24-bit color 
and Ethernet connectivity, you need the 
Mac Ilci. 

The Ilsi is now Apple’s entry-level 
Mac II computer, and its most innovative 
feature is its reasonable price. Coming 
from Apple, that’s a welcome develop¬ 
ment. ■ 


Tom Thompson is a BYTE senior editor at 
large. He has a B.S.E.E. degree from 
Memphis State University. He can be 
reached on BIX as ”tomjthompson. ” 


262 BYTE* MARCH 1991 


CircU 176 on Inquiry Cord. 






KnowledgelTO 

... a world beyond ToolBook? 








The press decide... 

PC WEEK July 16, 1990... “KPWINismoK 
responsive than ToolBook ... fully exploits the Windows 
environment... the result is extraordinary development 
productivity.” 

, PC MAGAZINE October 30,1990... 

^ “KnowledgePro’s support for Windows objects is much 
richer than ToolBook’s... doesn't suffer from the speed 
or bitmap size problems diat ToolBook does. : ." 


YOU decide... 

If you buy KFWIN and choose to send it back within 60 
days we"U refund your money. 

KnowledgePro Windows (KFWIN) is fest, and it doesn't 
limit you to single windows with 64k boundaries. Inter¬ 
active kkjIs get you started and a rich OOP language gives 
you the control you need for serious applications. 
Hypertext and hypermedia give your applications depth 
and built-in expert ^tems technology lets you create 
smart programs. Lii^ to the outside world are easy with 
DDE and DLCs. 




INFOWORLD October 1, 1990... “KPWINruns 
faster than ToolBook ... so easy you’ll think you’ve 
orgotten something. ... 
the same class as Next Step 
'■ above the clunkier 


KFWIN costs $695 with no runtime fees for applications, 
Amex, Visa, M/C and COD accepted. Dealers welcome. 


To order call 518-766-3000 
FAX 518-766-3003 or write to: 

Knowledge Garden Inc. 

473A Malden Bridge Rd. 
Nassau, NY 12123, U.S.A. 
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THE NEW MICRO-CAP Hi: 
SO YOU CAN TEST-FLY 
EVEN MORE MODELS. 


It wasn’t easy. But we did it. Made the 
long-time best-selling IBM® PC-based 
interactive CAE tool even better. 

Take modeling power. We’ve significantly 
expanded math expression capabilities to 
permit comprehensive analog behavioral 
modeling. And, beyond Gummel Poon BJT 
and Level 3 MOS, you’re now ready for 
nonlinear magnetics modeling. Even 
MESFET modeling. 

Analysis and simulation is faster, too. 
Because the program’s now in “C” and 
assembly language. That also means more 
capacity—for simulating even larger 
circuits. 

As always, count on fast circuit crea¬ 
tion, thanks to window-based operation 
and a schematic editor. Rapid, right-from- 
schematics analysis—AC, DC, fourier and 
transient—via SPICE-Uke routines. The 
abihty to combine digital/analog circuit 
simulations using integrated switch 



Tmnsient analysis 



Schematic editor 



models and parameterized macros. And 
stepped component values that stream¬ 
line multiple-plot generation. 

And don’t forget MICRO-CAP Ill’s 
extended routine list—from impedance, 
Nyquist diagrams and BH plots to Monte 
Carlo for statistical analysis of production 
yield. The algebraic formula parsers for 
plotting virtually any function. The support 
for Hercules, CGA, MCGA, EGA and VGA dis¬ 
plays. Output for plotters and laser printers. 

Cost? Still only $1495. Evaluation ver¬ 
sions still only $150. Brochure and demo 
disk still free for the asking. Call or write 
for yours today. And see how easily you can 
get ideas up and flying. 


Ulf il 

1021 & Wolfe Road 
Sunnyvale, CA 94086 
(408) 738-4387 
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REVIEWS 


SOFTWARE 


Quick Relief for Windows Programming 


JOHN M. DLUGOSZ 


Bvre 


ACTION SUMMARY 


WINPRO/3 

I WHAT WINPRO/3 DOES 
Winpro/3 is a user interface 
editor for Windows programmers. 
Instead of specifying the size and 
placement of various objects 
manually, you can construct the 
screen in a WYSIWYG fashion. 

I WHAT YOU'LL LIKE 
Winpro/3 saves programming 
time and improves the quality and 
appearance of interfaces. You 
see a working prototype of your 
interface in hours instead of days. 

WHAT YOU'LL DISLIKE 
The product doesn't save you 
from having to learn Windows 
programming; the C source code 
produced bv Winpro/3 must be 
heavily modified before use. The 
cost will probably keep casual 
users at bay. 

SYSTEM REQUIREMENTS 
PC capable of running Windows 
3.0 in protected mode (286 or 
higher); Windows 3.0; Microsoft 
Windows SDK; Microsoft C or 
other Windows-compatible C 
compiler 

WHAT YOU'LL PAY 
$895 

FOR MORE INFORMATION 

Xian Corp. 

625 North Monroe St. 

Ridgewood, NJ 07450 
(201)447-3270 
fox: (201)447-2547 

Circle 1075 on Inquiry Card. 



Winpro/3 *s 
interface editor 
permits interactive 
design of Windows 
program 
interfaces. 


E ven with all the copies of Windows 
3.0 out there, programmers still 
wince when faced with writing 
Windows applications. The Windows in¬ 
terface is not known for its friendliness 
to developers, and the standard Software 
I>evelopment Kit (SDK) offers no relief 
from the burden of laying out interfaces 
by hand. Microsoft seems content to 
leave the simplifying of Windows devel¬ 
opment to third-party companies. 

One third-party solution, Winpro/3 
from Xian, should be welcomed by de¬ 
velopers. Winpro/3 is an aid to Windows 
programmers. Basically, it rides herd on 
your resource files. It also automates a 
lot of the busywork involved in setting up 
a new application. In simplest terms, it is 
an application builder, letting you lay out 
interfaces by dragging the elements into 
place. You can alter the appearance and 
details of the sample application window 
by clicking on the various labels. And the 
menu on the sample window actually 
works, so you can see how the main 
menu and pop-up menus look. In addi¬ 
tion, you can link a menu choice to a dia¬ 
log box (by giving them both the same 
ID), so choosing that menu choice brings 
up the linked dialog box. You can also 
view any of the dialog boxes in the pro¬ 
gram by choosing from a list presented 
when you click on the dialog-box label. 

Besides giving you an advance look at 
your interface’s appearance, Winpro/3 
also manages all ^e application’s re¬ 
sources. It contains a string resource edi¬ 
tor and an accelerator key editor, and it 
runs the various editors (e.g., the ones 
from the SDK or whatever program you 
specify) for other resource types. Al¬ 


most everything is maintained in one re¬ 
source source file, with an include file 
for the icon. 

Winpro/3 shows you your resources as 
they actually run, which is easier than 
analyzing the source code. It helps start a 
new program by importing resources 
from other programs, managing the edit 
process, and collecting everything to¬ 
gether into one resource file. 

Windows Done Easily 
Winpro/3 comes on two 514-inch disks 
or one 3V6-inch disk. There is no formal 
installation process; you just copy the 
files. However, you then have to edit the 
templates to fill in the correct name of 
the library you want to use, and you must 
uncomment a line if you are using the 
NMAKE program instead of the old 
MAKE program. 

The manual comes in a full-size ring 
binder. The main application instruc¬ 
tions make more sense after you have 
worked with the program; that is, you 
have to get a feel for what the program 
does before you read the details about 
menu choices and so on. There is a sec¬ 
tion on the template language, and one on 
the code regeneration algorithm. All in 
all, the documentation is pretty good. 

Most of Winpro/3 involves working 
with the layout editor. You simply place 
elements where you want them and tag 
them with the attributes you desire. Once 
you have everything the way you like it, 
you just pull down the Applications menu 
and choose “Generate Code_” Win¬ 

pro/3 will generate C code, including 
initialization code that registers the class 
and creates the main window, dialog 
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PUT dBASE* ON TOP 


Dr. Switch-7l5f puts dBASE on top. 
On top of the charts, spreadsheets, 
word processors or on top of DOS. 
Right where it belongs, on top of any 
graphics or text program when you 
need it. Neatly tucked away when 
you don't. Dr. Switch-ASf turns any 
dBASE language program into a 
I6-20K RAM resident program. So 
now you can have dBASE power at 
the touch of a key. anywhere, any¬ 
time and from any program. 

dBASE TSR's, 
easy osASf 

With Dr. Switch-ASf you don’t have 
to be an Assembly language whiz or 
a C code maven to create TSR’s. The 
Doctor includes an integrated cut 6 
paste feature for transfering data be¬ 
tween programs. It also supports 
both Expanded and Extended mem¬ 
ory and IS fully network compatible. 


The doctor speaks 
your language 

Dr. Switch-ASf supports all of the 
dBASE dialects. So it works directly 
from Clipper? dBASE III plus: 
dBASE IV: FoxBASE + • and FoxPro" 

No need to learn a new dBASE 
syntax and no new environments _ 

to wrestle with. 

When the doctors in. dBASE is ^ 
on top. 

Call and place 
your order today! 
212-7S7-B633 

DR.SWITCH-ASE 
$ 179 . 95 ‘« 

Black & White International Inc. 

PO Box 1040 
Planetarium Station 
NewM)rk Nyi0024-0S4I 


Or Switch. Of Swttch /151 Dr Switch OnCall arnl Or Switch TSRM ire trademarks o4 Black 0 White Internatior^al IrK 
AH others are trademarks or registered trademarks ol their lespcctrve holders 

*nus Shippirrg/Handlmg U S orders add S6 00 for 2nd Day Air 13 00 kir Ground Canadian and Foreign orders add 
SB 00 COO add S3 SO Ny residents add sales tax All payments U S lunds/U S Banks only' 
llrKludes royally free runume version 



Quicklrace is an automatic tracing 
tool which converts scanned ‘dot” 
images into vector based graphics. 
Instead of drawing by hand, try 
Quicklraca It will help you to 
easily and quickly enter graphics 
like logos, maps and clip art, which 
would otherwise be difficult and 
time-consuming on your PC 


■ fnr DTP ( iHustraior. PageMaker. Hvvwdl 

HIUI iGrapiws. DfawF^rtect f 

Convert into EPSF, CGM. Microgralx PIC DRW 

$245 

■for AutoCAD DXF. 

$295 

■for Lotus Freelance Plus. 

. $245 

PLEASE CONTACT: 212-605-2339 

OR SEE EGGHEAD NEAREST YOU IN U.S. 
CONTACT REFLEX IN U.K.: 0734-314611 


A*/ 


Developed by 

Information & Control lob. Co. 


Nakajima Bldg.. 5F. 11-22, Shinjuku &chome. 

Shinjuku-ku. Tokyo 160. Japan 

Phone; 3-5379-7470 f Fax; 3-5379-7471 


Mitsubishi International Corporation 


Technokjgy Affairs Dept 

520 Madison Avenue. New York. NY 10022 

Phone; 212-605-2339 / Fax; 212-605-1847 


•OfaMf%r»tct ot WomPwlvcl Corporation. Mcrograti ol Miciogratx Inc. AutoCAD ol Auiodack me. lotus and Frasiancs or Lotus Osvolopmefit Corporalion. uiusiralor o( 
Adobe Systems tnooiporated. PaoeMaket ot Akkis Corporaton. narvard Grapnics ot Software Pueialiing carpoiation are regiaieied trademark of eaeft company 

•Quicktrace can input images scanned by Niscan, Logitec ScanMan and etc. bOEM inquiry welcome 


QUICK RELIEF 


functions for all the dialog boxes, and a 
header file for your resources. It also 
creates a make file, a linker response 
file, and a linker DEF file. 

The creation of the dialog functions is 
probably the best feature. The sample 
application had quite a few dialog boxes, 
and the generated C source code was well 
over 60K bytes long just for the dialog 
functions. Winpro/3 also creates the 
main event loop and takes care of calling 
dialog boxes from linked menu choices. 

Winpro/3 generates a good deal of 
skeleton code in a few seconds, saving 
the programmer a tedious and error- 
prone task. But programs tend to change 
after they’re designed. After you start 
fleshing in the skeleton, you can change 
the resources and window appearance 
and have Winpro/3 regenerate the files 
without messing up what you’ve added. 

Potential Time-Saver 
Winpro/3 is flexible. It supports custom- 
control styles in dialog boxes. The names 
of the various programs it can call are 
configurable, as are the names of the 
files that are generated. The generated 
code is based on a skeleton file, which 
can be edited. You can easily retouch the 
file for your own formatting styles or 
make radical alterations to the code. 

Winpro/3 has a few shortcomings, 
however. Control over the window class 
definition is not complete. You will most 
likely need to retouch the code to specify 
the proper style of flags and background 
brush, and you’ll have to change the cur¬ 
sor if you want anything other than the 
normal IDC.ARROW. 

The code generated from the template 
is well commented, so you can easily lo¬ 
cate a particular code segment. The code 
is organized into blocks, with each block 
marked by comments. Changing the 
word regenerate to preserve in a block 
comment will prevent that block from be¬ 
ing updated when the code is regenerat¬ 
ed. Blocks can be nested, so you can con¬ 
trol an entire function or just a particular 
branch within it. For example, assume 
that you’ve retouched the window-class 
definition code. You would flag it as 
“preserve” so your changes will not be 
clobbered when you regenerate due to, 
say, changing a dialog box. 

In short, Winpro/3 is handy. The $895 
price tag is a bit daunting for an individ¬ 
ual, but it should be within the budget of 
a progranuning shop. And it can save you 
a lot of time. ■ 


John M. Dlugosz is a programmer, writ¬ 
er, and consultant based in Plano, Texas, 
He can be reached on BIX as *'jdlugosz ," 
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REVIEWS 


SOFTWARE 


Powerf usion Provides the Glue 
for Networking DOS and Unix 



Two views of the 
£/nu: /usr/bin 
directory from 
Windows^ using 
Powerfusion 's 
terminal emulator 
and SMB 
redirector 


JON UDELL 


W hat*s the best way to connect Unix 
and DOS networks? It depends on 
your point of view. According to 
the UniX“Centric perspective, DOS ma¬ 
chines need only run the TCP/IP pro¬ 
tocols (and related tools) to enjoy the 
file, print, and terminal services of a 
Unix LAN. Of course, Unix folk tend to 
underestimate the strain that puts on a 
puny DOS workstation—particularly one 
that is also running as a node on a DOS 
LAN, 

The alternative DOS-centric view 
therefore holds that Unix should pretend 
to be a DOS-style LAN server. The DOS 
LAN protocols already running in the 
PC do double duty, providing the ticket 
to Unix services as well. That's how Per¬ 
formance Technology’s Powerfusion 
works; A Server Message Block (SMB) 
file server runs under Unix, communi¬ 
cates through NetBIOS {over ARCnet or 
Ethernet), and delivers fOe and print ser¬ 
vices to DOS clients. At the same time, a 
NetBIOS-oriented terminal server run¬ 
ning on the Unix host, coupled with a 
DOS-based terminal emulator, enables 
DOS clients to run Unix terminal ses¬ 
sions at network speed. 

That’s fine for PC LAN, LAN Man¬ 
ager, or other DOS LANs that use the 
SMB and NetBIOS protocols, but what 
about NetWare, which doesn't? One ap¬ 
proach is to multiplex protocols on the 
PC. CocoNet, the Xenix-io-DOS prod¬ 
uct from Atlantix, uses packet driver 
technology to toggle between NetWare's 
IPX and a custom NetBIOS that commu¬ 
nicates with Xenix-Net. 

Performance Technology takes a dif¬ 
ferent tack. NetWare clients run Novell's 
own NetBIOS emulator, which uses IPX. 
One nondedicated node on the NetWare 
LAN runs a NetBIOS-to-NetBIOS con¬ 
verter, called Powerbridge, that Joins the 
NetWare NetBIOS to the Unix NetBIOS 
(see the figure). Either way, the NetWare 
client must also run an SMB-oriented re¬ 
director to use the file and print services 
offered by the Unix (or Xenix) SMB 
server. Powerfusion provides a reason¬ 
ably small {15K-byte) redirector that 
does the job nicely. 


Ttie Unix Server 

The notion of an SMB server for Unix 
isn't new. Xenix has long supported 
DOS clients by way of a little-noticed 
SMB server component, Xenix-Net, 
LAN Manager/X, the portable LAN 
Manager, promises to extend that capa¬ 
bility to a variety of Unix platforms. As 
of this writing, however, LAN Mana- 
ger/X servers are imminent but have not 
yet shipped. (Atlantix’s Axcess LAN 
Manager/X server arrived as we went to 
press. TU review it in an upcoming is¬ 
sue,) And then there's Performance 
Technology’s own SMB server, an inde¬ 
pendent implementation available today 
for Intel 386 and Motorola 68000 and 
88000 machines running AT&T Unix 
System V. A RISC System 6000 version 
should also be available by the time you 
read this. 

I tested the server on a Compaq Desk- 
pro 386SX running Interactive Systems' 
System V/386 3.2, and joined the Unix 
machine to a NetWare 286 version 2,15 
LAN. ARCnet provided the physical 
connection between the Unix and Net¬ 
Ware bridge PCs; both machines ran 
Performance Technology's NetBIOS 
drivers for ARCnet, Note that a non-Net¬ 
Ware LAN running Performance Tech¬ 
nology’s Ethernet or ARCnet NetBIOS 
drivers might not require a bridge sta¬ 
tion. There is a key distinction between 
the NetBIOS interface (which offers da¬ 
tagram- and session-oriented services) 


ACTION SUMMARY 


m POWERFUSION FOR NOVELL 

■ WHAT iT DOES 

Powerfusion provides NetWare 
clients with access to file^ prinb and 
terminal services on □ Unix host. 
Components include SMB file- 
server and Unix terminal-server 
software, and client redirector 
software. 

■ SYSTEM REQUIREMENTS 

ARCnet or Ethernet LAN; 

NetWare 2.1x or 3.x; AT&T Unix 
System V 

1 WHAT YOU TL PAY 

Workstation and bridge 
software: $1750 
Unix server, ARCnet/NetBIOS, 
and DOS redirector; $2250 

■ FOR MORE INFORMATION 

Performance Technobgy 
800 Lincoln Center 
78001.H. lowest 
San Antonio, TX 78230 
(800) 825-5267 
fox: (512) 366-0123 
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POWERFUSION 


POWERFUSION CONFIGURATIONS 




Modem 


Stand-alone 
PC with 
Powerbridge 





Modem 




Powerfusion 
client running 
uterm and SMB 


redirector 




Powerfusion 
client running 
uterm and SMB 
redirector 



Performance Technology ’s Fowerfusion 
and Powerbridge provide several types of 
network connections. At the heart of the 
system, a Unix PC running SMB file- 
server software and NetBIOS delivers 
file and print services to DOS clients by 
way of a nondedicated bridge PC. The 
bridge PC translates between different 
NetBIOS versions on the client and host 
machines. Meanwhile^ a NetBIOS- 
oriented terminal server running on the 
Unix hostt coupled with a DOS-based 
terminal emulator, enables DOS clients 
to run Unix terminal sessions at network 
speed. Powerbridge ^s serial 
communications option bridges to 
another NetBIOS LAN or a stand-alone 
machine using a modem or X. 25 PAD. 
The stand-alone PC uses a special ’*nuli 
NetBIOS'*program to route NetBIOS 
requests through a modem to the SMB 
server by way of the Powerbridge PC. 


and the underlying transport protocols 
that support that interface. Both must be 
compatible for plug-and-play interoper¬ 
ability. 

According to Performance Technol¬ 
ogy. its selection of Ethernet and ARC- 
net drivers for Unix, DOS, and OS/2 can 
help close the “transport gap.” The com¬ 
pany claims (although I didn't test this 
scenario) that a 3Com or CBIS LAN run¬ 
ning Performance Technology NetBIOS 
drivers in place of its own could access 
the Unix server directly. In the case of a 
LAN whose NetBIOS is not substitut¬ 
able^ LANtastic is an example—you’d 
use a bridge just as with NetWare. 

The Unix script that starts PCserve, 
the SMB file server, also fires up a dae¬ 
mon that provides “get and put” file 
transfer services. Together, these two 
components publish NetBIOS names that 
Powerfusion's DOS utilities can then use 
to access terminal, printer* file sharing, 
and file transfer services. You can use 
the nbas (NetBIOS adapter statistics) 
program to list the names installed in the 
NetBIOS name table. 

The configuration tool, PCeonflg, 
works like a typical Unix system admin¬ 
istration utility—not fancy, but it gets the 
job done. You use it to establish share- 
names for disk and printer resources, and 
to specify how those resources will ap¬ 
pear to DOS clients. 

The server offers two general forms of 
security, which are dubbed “MS-DOS” 
and “Unix.” These correspond roughly 
to LAN Manager's “share” and “user” 
modes. With MS-DOS security, users 
get access to all files in the shared direc¬ 
tory; with Unix security, clients take on 


268 BYTE* MARCH 1991 

























































































































































BIG IS Out 



SMALL IS IN. 





Introducing the halco Infinity Desktop Computer. 
The Smallest 386SX Desktop. 


If you’re sizing up desktop computers, you’ll 
immediately see the advantage of the Falco Infinity* 
Desktop. It gives you 386*SX power and perform¬ 
ance without dominating your deskspace. 

Half the size of a standard PC, the Infinity Desktop 
has everything you need on-board: Peripheral 
interfaces like disk controllers. Memory expansioa 
Communication ports. And VGA* level graphics up 
to 1024 X 768 resolutioa Plus, two AT-compatible, 
16-bit expansion slots. 

It runs DOS™ 4.0, UNlXr OS/2™ and Microsoft* 



Windows 3.0. What’s more, you can choose from 
four configurations, including a diskless network node 
and a full-featured model with 1.44MB floppy and 
the option of40,100 or 200 MB hard drive. 

The only thing we left out is the noise. The Infinity 
Desktop runs so quietly, you’ll hardly know it’s on. 

Whether you work in close quarters or spacious sur¬ 
roundings, the Falco Infinity Desktop covers all your 
needs. Without covering your desk. And that’s about 
the size of itTo get one for your desk, call us today. 
1-800-FALC04U 



C1990 Mco Data Pmdsicti, Inc. 


440 Potrero Avenue, Sunnyvale, CA 94086-4117 
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POWERFUSION 


a Unix user ID, and all subsequent ac¬ 
cess is governed by Unix’s three-part 
user/group/other scheme. In either case, 
you’ve got to associate a Unix user ID 
and group ID with the sharename, and 
these IDs ultimately determine the effec¬ 
tive permissions. The Unix-oriented 
scheme offers more flexibility, at the 
cost of some extra administrative over¬ 
head. To make the best use of it. Perfor¬ 
mance Technology recommends that you 
set up a group ID for each shared re¬ 


source, and related user IDs for all DOS 
users. 

Shared disk resources can be pass¬ 
word-protected, but need not be. There’s 
also a synchronous write option. That 
means you can choose, for each shared 
resource, whether or not to use the Unix 
disk cache. It’s a simple trade-off: You 
use the cache when speed matters most, 
but you can bypass it when reliability is 
critical. 

You can also use PCconf ig to make 


the Unix Ip (line printer) spooler avail¬ 
able to DOS clients. Each shared printer 
resource can carry a set of options that 
feed into and control Ip. These options 
include the name of the destination 
printer and the method used to notify the 
user when the job is finished (i.e., a di¬ 
rect TTY message or mail message). 
When you quit PCconf ig, it asks wheth¬ 
er you want to signal the PCserve pro¬ 
cess to make the changes take effect im¬ 
mediately. Clients that are actively using 
resources don’t see the changed config¬ 
uration, I found, until they free the re¬ 
sources and make new connections. 

My biggest disappointment took place 
when I installed TCP/IP on the server, 
intending to connect it to BYTE’s Unix 
Lab network. Had that worked. I’d have 
been able to establish terminal sessions 
with any of the machines in the Unix Lab 
from any PC on the LAN. Unfortunate¬ 
ly, the TCP/IP and ARCnet/NetBIOS 
subsystems refused to play together on 
the Powerfusion server. Performance 
Technology acknowledges the problem. 
The company claims that it only affects 
current versions of Interactive Systems’ 
Unix, and that TCP/IP and Powerfusion 
do coexist peacefully under SCO Unix 
and the other Unixes that Powerfusion 
supports. 

Tools for the DOS Client 

Performance Technology offers a basket 
full of utilities on the DOS side, along 
with a couple of shells to help coordinate 
them. At a minimum, though, you need 
only run utenn on top of NetBIOS to 
open a terminal into Unix. It supports 
ANSI and VT220 emulations, and it’s a 
snappy performer. Running vi through 
uterm—over Ethernet to the NetWare 
bridge station, and thence over ARCnet 
to Unix—didn’t seem much different 
from running vi on the Unix console. 
It’s got a handy shell-to-DOS feature so 
you can suspend uterm, run a file trans¬ 
fer, and then resume your terminal ses¬ 
sion. 

File transfer utilities are the com¬ 
mand-line-oriented uput and uget and 
the interactive ucopy. These tools oper¬ 
ate relative to a def^ault Unix node, user 
name, and password drawn from a con¬ 
figuration file. In my case, for example, 
the command 

uput c: \ autoexec.bat 

deposited that file in my Unix home di¬ 
rectory, /usr/j Udell. You can override 
these defaults with command-line argu¬ 
ments to uput and uget or by means of 
the menu that ucopy presents. If you 
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Instant Embedded Controller 
• • • fust Add Software 


High-level integration makes 
the MicroFrame 386S the perfect 
embedded controller. All you have 
to do is add software and expansion 
boards specific to your application. 
All basic system components and 
peripheral controllers are already 
on-board: 

• 80386SX processor 

• 80387SX math 
coprocessor socket 

• Super VGA controller 

• IDE hard disk interface 

• Dual floppy disk controller 

• Two serial ports 

• One parallel port 

• PS/2 compatible mouse port 

• 512KB to 4MB of RAM 

• Four AT expansion slots 



Building with the 
MicroFrame 386S greatly reduces 
your design time. WeVe engineer¬ 
ed in compatibility and reliability 
using industry-accepted standards. 
You can concentrate your develop¬ 
ment efforts on software. 

Down time is reduced, too. 
Time-consuming trouble¬ 
shooting is eliminated. One 
spare is all you need. 

Backed by a five-year limited 
warranty, and Made in America, 
the MicroFrame 386S is in control. 
Call or write today! 
1-800-525-7661 

Jy/te(Ti/ cofpL 



MoDol^thic Systems Corp* 7050 South Tucson Way, Englewood, CO 80112. (303) 790-7400 









OmniTbl 


Solutions For Today And Tomorrow 



The Ultimate Systems Machine 


"Although it features extremely fast 
cache, OmniTel's fcKiis is on qualiW 
and reliability rather than speed. 
Tlieir ver\' clean hoard lias eight 
layers instead of the six often found 
on PC clones, and a full 32JV1B of 
SIMMS can fit on the board" 

Beruie Zilhergeld 
Omtfmhr Curreuts 


MADE 
IN U.S.A 


41 H ~ Aiofherb&j rd 
Cada' 


4^'25/33 MHz Motherlyyards 
123K Exferml Cache 


wmkm 


USM4CH SYSTEMS ' 
AFiiiinik ill Di^ktop ami 

FCC Hass B {ipprm*ed wdh 
OitiwJd AUhet boards 


"\Vliat impressed me the most about 
USM was the people, the service, and 
the support. With that, USM was able 
satisfy all my needs with liigh quahtv^ 
products at competitive prices." 

Gfe fohusim 
Onkbiui, Cali^mim 


Cre4jl^}ld 

Data Mmfimfa for Of^s 


Poi'krf Modem ■ \ ^ g 
Send & Receive ^ 
F^lX/D^lh7 
MNPSIV.IZ 


J nten jaljExfen la r^**^*<<s*^ 
Se/jff & Receive FAKIDtilY 
VJ2,/V-22 bislMNPSlY^ 


To Order OmniTei Prudik-ts Call USM Tudayi 
|lnCA: 4 ] 5 / 623 -'^ 04 iJ 

I 41 ?/^> 52 - 58 S 6 


I 4t)t^/376-0911 

i 7H/2554im 

|Ou tside C A: 1 -Si Hb245-I USM 

FAX: 413/623-7592 

4B/266-9134 
I 408/980-0604 

714/255-0115 

13^,4616 it SX Ari; ttrdcnurkiji IdK^t CorporAticun 


Ortinnel 386*33, b4K Cache System S2,495 
OmniTel 486-25,128K Cache System 53^295 
OmniTeJ 386SX-20, 64K Cache System $3,995 
StandanJ Confi^uriitiori: 

• 4MB RAM .70ns 

• 1 2MB Floppy Dove 

• 1 44MB Floppy Drive 

• lOUMB, 22rrts i lard Disk (Ti.jshiha/Conner) 

• VGA-1 MB, 1024 x 768. 256 Colors 
■11)3 HnhaJiced Keyboard 

• Elegant tX-iyktop 

• 2 Year Mntlierbuard Warranty 
jA4i>TTr f^r C)■phfv^^^ Addithvtnl 
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USM Distributors 
43104 Chrisn^StrcxI 
Fremont, CA 94538 
U.S.A. 


OmniTbh 


Inc. 


3500 West Warren Avenue 
Fremont, CA 94538 U. 5 A. 
( 415 ) 490-2202 
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specify that a file contains text, the tools 
will convert between Unix (linefeed 
only) and DOS (carriage-return, line¬ 
feed) formats. 

But why bother with file transfer when 
you can use Unix files directly? Power- 
fusion’s redirector costs only 15K bytes. 
Once it’s loaded, you can map a local 
drive to the Unix file system in the fol¬ 
lowing manner: 

net used: \ \UNIX386\ judell 


Then you use the DOS copy command to 
ship hies around. The net command 
will be familiar to users of almost any 
NetBIOS LAN. In this case, UNIX386 
specifies the NetBIOS name of the SMB 
server, and judell is a sharename that is 
mapped to the /usr/Judell directory. 
Note that the Unix server can’t advertise 
the resources it publishes, so an adminis¬ 
trator has to tell users what sharenames 
are available and how they’re intended to 
be used. 


With the interactive navigate utility, 
you can browse local, NetWare-resident, 
and Unix-resident directory trees, create 
and delete Unix drive mappings, and 
search for files. Finally, there’s an um¬ 
brella utility, pfn, that unifies all the 
subsidiary tools. 

Documentation for the tools is ade¬ 
quate in some cases but, unfortunately, 
nonexistent in others. I found no mention 
of several key components, including 
net, redir (the redirector), plnetnam (a 
NetBIOS name table initializer), and the 
PC version of nbas. Power fusion gets 
cranky when you don’t use these tools, or 
don’t use them in the right order, so there 
ought to be some explanations. 

NetBIOS Bridge Building 
The Powerbridge toolkit from Perfor¬ 
mance Technology reminds me of the 
Swiss Army knife: There’s a gadget for 
almost every conceivable purpose. In the 
simplest case, it straddles two NetBIOSes 
and hides differences between underly¬ 
ing transport protocols. For example, 
my test system’s bridge machine booted 
with two adapter/NetBIOS pairs: Ether¬ 
net with Novell’s NetBIOS, and ARCnet 
with Performance Technology’s Net¬ 
BIOS. 

In that scenario, the bridge software 
publishes NetBIOS names from the 
Unix-connected adapter to the NetWare- 
connected one. A NetWare client that is 
requesting terminal or file service on the 
Unix machine won’t find the relevant 
NetBIOS name in its table, but the bridge 
silently passes the request through to the 
Unix-connected NetBIOS. The bridge 
PC itself remains a functional—if some¬ 
what diminished—NetWare client. In my 
case, the two sets of drivers took up about 
lOOK bytes, and the bridge used another 
lOOK bytes. This left about 320K bytes 
free. 

Using an interactive tool referred to as 
bridge, you name the adapters and spec¬ 
ify the flow of resources among them. 
(The flow can be bidirectional, but it 
wasn’t in my case, since a NetWare LAN 
publishes no resources that SMB clients 
can use.) The bridge tool gathers infor¬ 
mation and writes a batch file that de¬ 
ploys the actual bridge utilities—one to 
start the bridge and one to initialize 
adapters and cross-publish resources. 

The process is simple—but deceptive¬ 
ly so. Once you see how it is done, it 
makes sense, but bridge will just as hap¬ 
pily write meaningless configurations. It 
doesn’t know, for example, that a quirk 
of NetWare’s NetBIOS requires that you 
allocate an additional “null adapter,’’ or 
that a NetBIOS name you specify might 



AVOCET 


systems; INC. 

The Source For Quality Embedded-System Tools 

Avocct Systems, Inc., 120 Union St., P.O. Box 490, Rockport, ME 04856 
In Maine, or outside U.S., call (207) 236-9055 
TLX: 467210 Avocet Cl / FAX: (207) 236-6713 

Cali today for free catalog 1-800-448-8500 
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Buy with 


Confidence 



In an effort to make your 
telephone purchasing a more 
successful and pleasurable 
activity. The Microcomputer 
Marketing Council of the 
Direct Marketing Association, 
Inc. offers this advice, "'A 
knowledgeable buyer will be a 
successful buyer." These are 
specific farts you should know 
about the prospective seller 
before placing an order: 

Ask These Important 
Questions 

• How long has the company 
been in business? 

• Does the company offer 
technical assistance? 

• Is there a service facility ? 

• Are manufacturers warran¬ 
ties handled through the 
company? 

• Does the seller have formal 
return and refund policies? 

• Is there an additional charge 
for use of credit cards ? 

•Are credit card charges held 
until time of shipment? 

• What a re sh ipp ing costs fo r 
items ordered? 


Reputable computer dealers 
will answer all these questions 
to your satisfaction. Don't 
settle for less when buying your 
computer hardware, software, 
peripherals and supplies. 

Purchasing GuideHnes 

• State as completely and ac¬ 
curately as you can what 
merchandise you want in¬ 
cluding brand name, model 
number, catalog number 

• Establish that the item is in 
stock and confirm shipping 
date. 

• Confirm that the price is as 
advertised. 


This message is brought to you 
by: 

the MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing 
Association, Inc. 

6 E. 43rd St., 

New York, NY 10017 



MICROCOMPUTER 
MARKETING COUNCIL 

of the □rect Marketing Assodatiori. Inc. 



• Obtain an order number 
and identification of the 
sales representative. 

• Make a record of your 
order noting exact price in¬ 
cluding shipping, date of 
order promised shipping 
date and order number 

If you ever have a problem, 
remember to deal first with the 
seller. If you cannot resolve the 
problem, write to MAIL 
ORDER ACTION LINE, c/o 
DMA, 6 E. 43rd St., New York, 
NY 10017. 


NIC 


1 


© Direct Marketing Assodatiiin, Jnc. 1988 
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not actually exist in the relevant table. 
Better documentation would be a great 
help and, according to the company, 
should be available by the time you read 
this. 

Things get even more interesting when 
you tap into Powerbridge*s (optional) 
serial communications capability. With 
it you can bridge a jpair of NetBIOSes 
separated by an asynchronous connec¬ 
tion. One of these can be a stand-alone 
machine, or you can connect two Net¬ 


BIOS LANs . I tested the stand-alone case 
using a **null NetBIOS'* program pro¬ 
vided by Performance Technology. The 
stand-alone machine ran the null Net¬ 
BIOS and a bridge configured to route 
NetBIOS requests through a modem. To 
the bridge already running on the Net¬ 
Ware LAN, I added the corresponding 
modem-to-NetBIOS magic. Somewhat 
skeptically, I then typed 

net use d; \ \unlx386\ Judell 


Never buy another ribbon! 

. 'icn nnrti AAifri * 


Ov«r 160.00*0' sold 


stuppAoisiM Universal Cartridge Ondudes one adapter) „.,.,.„p75-00 

Multlcolar Adapter (specify printer).40.00 

Epson only Madnker™ mod. 271EP .45,00 

imagewriter only Macinker mod. 234IM ,...,,..,..45.00 

Universal Spool Macinker..................75.00 

Heat Transfer Adapter. 25.00 

Extra Ink BoUle, black 3.00 pint .....18.50 

Colored Ink Bottle .4.00 eirtre reservoir .6.00 

Alt modaiB daliwsf^d oompteifl with bolUe of Jok. Ink , reearvotr. resefvolf cover, 

iinjuanuii Tnrtrwvio imft COiOl* !l Sir»0i(s & mottlcotof. Standard arwl h«al transfer carl/idgas availaibla: red, 

575.00 WL.9. wrote, yeltovr. Qraree, i«»ine. silver and 90W. IndeUWc and OCR Jr* 

carifldges available. 

Over 24,000 printers supported. Better than new print quality, Extended 
printhead life thanks to lubricated ink. Average cartridge can be re-inked 60-100 
times at 5 cents/re-inking. Multicolor adapters re-ink muittband cartridges 
Documented customer savings of up to $30,000/year. Detailed free catalog, 

Sfiippiria $9.00 


MacBond II Auto-Ribbon Welder 


ake your own ribbons! MacBond II splices and welds in 
seconds ribbons of any size and inked in any color. Real 
alternative to ribbon bonding machines costing thousands 
of $$$. We have a complete range of bulk ritmons, color, 
multicolor. Heat transfer multicolor ribbons and Heat 
Transfer Machine available to decorate T-shirts, tiles etc. 



Modems 


S299.00 " 



2400b fiflNP cl 5 ‘^159.00 


4800 b throughput, full duplex. 9600, 4800, 

2400. 1200 bps. CCIT V.22biS. V.22. Bell 
212A & 103J modes • Auto speed selection 
• MNP cl. 5 error correction • Synch & 
asynchronous modes • Cable and software 
included ( PC or MAC) • 2 year warranty 

9600 baud mnp cl 5 v.32.599.00 LightSpeed 2400LE{mnp ci 59.00 

LightFax 9624 faxmodem.399.00 Fax/Phone switch.89.00 

LlgntSpeed 9624E is a V.32. mnp 5, 9600 b modem. LightFax 9624 is a full featured group III, 9600 b 
fax & 2400 b modem combined^ shipped with software S cable tor PC or MAC (specify). Network 
software available. Fax/Phone switch automaticaJly shares one line for fax^ phone^ phone recorder etc. 


Printer*jPlotter Server 


I Shipping 


Printer/Plolter server, buffer, autoswitch, 
converter, all in one. Maximum ver¬ 
satility and economy in printer net¬ 
working. Ail HP plotters supported. 

Cascade multiple units for unlimited 
networking options. Standard 256k upgradable to 3 MEG 


77 




$359.00!! 


Two models, UG- 

501P (3 par., 1 serial input). UG-501S (3 serial, 1 par. input). Both units have 1 
ser., 1 par. output. UG-501, just one of our complete family of datacom products. 

increase 3.5" disk capacity to 1.44 Megs with 
[this ingenious and simple device. Only $15.00 !! 


Diskette Doubler 


Computer Friends, Inc. 

14250 NW Science Park Dr. 
Poftland OR 97229 


Satlsladlar or 2D ciay 
netundi - Irrunedlale 
ehlpmoni - Majof credH 
bards - PO'9 Irom 
Nalnnal Acoounls 


Order Toll Free 1-800-547-3303 

In Oregon {S03)626-229T 
fax (503)643-5379 telex 4949559 CF 


and, well, you haven't lived until you've 
seen a stand-alone PC request an MS- 
Net-style drive mount, reach across a 
2400-bps serial connection, and then hop 
through a NetWare LAN to an SMB serv¬ 
er running under Unix. It worked like a 
charm: The connection, while obviously 
slow, was perfectly serviceable. If you 
find this sort of wide-area connectivity 
appealing, note that the very same bridge 
software can link NetBIOS LANs over 
X.25. 

Pieces of the Internetworking Puzzle 

Powerfusion's chameleon-Hke nature 
makes it a bit hard to describe adequate¬ 
ly. When you get right down to it. Perfor¬ 
mance Technology is selling glue tech¬ 
nology that can help solve a variety of 
local- and wide-area networking prob¬ 
lems. Lord knows, that's something we 
all need. 

The Unix server is one key compo¬ 
nent. While Unix would not be my first 
choice for a sole DOS file server—I 
much prefer the administrative facilities 
of NetWare or LAN Manager—it is a 
handy auxiliary server. Here's one inter¬ 
esting scenario: Locate database files 
used by a DOS-based DBMS on the Unix 
machine and then export access to those 
files to Unix clients (local or remote) by 
means of a Unix terminal-oriented appli¬ 
cation. 

Powerbridge is another key piece that 
savvy systems integrators will want to be 
aware of. Interestingly, the company says 
that by the time you read this, it will have 
eliminated the bridge requirement for 
Novel 1-to-Unix arrangements like the 
one I tested. Given a common topology, a 
Performance Technology replacement 
for the Novell NetBIOS should eliminate 
the need for a NetBIOS-to-NetBIOS con¬ 
verter. Even if that should happen, how¬ 
ever, Powerbridge will remain a valu¬ 
able tool for connecting NetBIOS LANs 
locally or through asynchronous or X.25 
links. 

I can’t say that Powerfusion made ev¬ 
erything painless. While it's fair to ex¬ 
pect that DOS and Unix internetworking 
will entail some rocket-science-like tech¬ 
nology, the Powerfusion toolkit could 
certainly benefit from cleaner organiza¬ 
tion and better documentation. But if you 
think that TCP/IP is the only game in 
town, think again. Performance Tech¬ 
nology makes NetBIOS a workable alter¬ 
native. m 


Jon Udell, a BYTE senior editor at large, 
administers BYTE's editorial LAN and 
manages the LAN Lab, You cm reach 
him on BIX as ‘"judell. 
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WHAT IWAKES A BEST SOUR 

ABESTSEUER? 



A greed plot begins with a great idea easily translated through 
every phase of design with Generic CADD 5.0. 



Deadline pressure is a thing of the past Designs can be quickly 
edited and annotated to produceJlnal working drawings 






No matter the complexity, symbols keep your work/lowing uninter¬ 
rupted. Thp our professional libraries or create your own symbols 


Need to Jit a conventional design in a nonconventional space? Revise 
and improvise in less time with Generic CADD’s one-stop convenience. 


AGREATPIOT. 


Ask any of over 250,000 users of Generic CADD™ They’ve discovered CADD 
that’s powerful without being complicated. And professional without being pricey. 

Our latest versloa Generic CADD 5.0, is just $495. It’s a complete 
design and drafting program backed ty a support team that’s drawing 
rave reviews. 

Call us at 1-800-228-3601 for our free full-color CADDalog* and 
portfolio of CADD drawings. 

You’ll see every plot has a great ending. 


O 






Generic 

ttF TliAlE 

O An Autodesk Company 

IT DOESN'T GET 
ANY EASIER. 


0 19Q0 Generic Software. Inc., 11911 North Creek ParkwE^ South. Bothell WA98011. FAX 206-483-6969. Generic CADD Is a trademark and CADDak^ a roistered ttademaiii of Generic Software, Inc. 
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REVIEWS 


APPLICATIONS 


2-D and 3-D Mac CAD 
for Less Cost 

BILL CALABRESE 



DesignCAD Macintosh's four main windows operate interactively while displaying 
3-D space, A fifth window (not shown) lets you rotate 3-D models in real time. 


The 
Fastest 
Small 
Business 
LAN Is 
Invisible. 

Stay 

Tuned. 

( 415 - 570 - 5967 ) 


D esignCAD 2D/3D Macintosh 2.3 
gives Mac-based designers and en¬ 
gineers a fast tool for two-dimen¬ 
sional drafting and 3-D modeling. Along 
with its relatively low cost of $699 come 
a few warts, but not enough to steer you 
away if your CAD work consists of small 
to moderate-size projects. 

DesignCAD supports A/UX and pro¬ 
vides 32-bit floating-point accuracy. Its 
3-D features include built-in shading, 
with both smooth shading and specular 
reflection using ray casting. Specular re¬ 
flection makes smooth objects appear 
glossy, and specular highlights created 
by the light source can be reflected off 
the image to add realism. Also, Design¬ 
CAD rotates drawings in real time and 
transfers drawings to and from most of 
the common file formats, such as DXF, 
IGES, HPGL, and PostScript. 

Version 2.3 is the revised and renamed 


Origins, from Deltasoft. DesignCAD, 
Inc., purchased the technology a year 
ago and introduced the newest version 
late last year. The company markets the 
program as the first microcomputer- 
based CAD package that describes all 
geometry via a single, unified mathe¬ 
matical parametric representation (see 
the text box “Wire Frame to Solid: One 
Database Fits All” on page 278). 

In part, this approach produces small¬ 
er files, because you can describe every 
CAD entity with a single equation. For 
example, I created an 18K-byte model 
in Dynaperspective 2.0.2, saved it as a 
DXF file, and translated it into Design¬ 
CAD. The DesignCAD file was only IK 
bytes. Also, DesignCAD is much faster 
for manipulating objects, such as primi¬ 
tives, in the 3-D window than Versa- 
CAD/Macintosh Edition 3.0 or Dyna¬ 
perspective. (But the speed advantage 
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disappears rapidly as the file size in¬ 
creases.) 

The unified cubic spline and unified 
bi-cubic surface geometry in Design- 
CAD make it possible to produce local 
modifications to any line, curve, or sur¬ 
face, regardless of an objects complex¬ 
ity. This means that you can modify a 
single line of a solid object or resculpt a 
surface and have the change reflected 
throughout the object without needing to 
redraw it. 

Installation Ease 

Installation was simple. I just created a 
file on my hard disk drive and copied the 
application and companion files into that 
file. DesignCAD requires approximately 
3,6 megabytes of disk space. I ran the 
program on two systems. One was a Mac 
IIx originally with a DayStar 50-MHz 
accelerator, 8 MB of RAM, 1 gigabyte of 
storage, and a 19-inch Radius color 
monitor. The second consisted of a Mac 
Ilex with S MB of RAM, an 80-MB in¬ 
ternal hard disk drive, and an Apple 13- 
inch color monitor. Both systems ran 
System 6.0.5 and 32-Bil QuickDraw 1.2. 

The program includes DesignCAD 
Exchange, an application you use to 
translate files between common file for¬ 
mats. In theory, it works very simply: 
The dialog box shows two columns of file 
formats; just click on the radio button ad¬ 
jacent to the file formal you wish to 
translate and again on the radio button 
adjacent to the new file format. How¬ 
ever, 1 had several problems with the ap¬ 
plication. The first was its inability to 
translate large files. I tried to transfer a 
360K-byte AutoCAD DXF file, and a 
warning box told me that the application 
needed more memory. I increased the 
application’s memory allocation to 4 MB 
but got the same warning. 1 progressively 
reduced the size of the files being trans¬ 
lated and finally got Exchange to trans¬ 
late a 180K-byte VersaCAD/Macintosh 
3.0 DXF file into DesignCAD. 

Opening the DesignCAD application 
brings onto the screen four windows 
(perspective, top, side, and front), all of 
which operate interactively. DesignCAD 
automatically reflects the object you ma¬ 
nipulate in one window in the other three 
windows. It is important to remember 
that although DesignCAD *s windows 
look like “flat” views, they actuaily dis¬ 
play 3-D space. In other words, the lines 
and objects that you see in the three plane 
and elevation views do not all exist on the 
same plane but are instead located in var¬ 
ious planes from front to back. 

From the menu, you can open a fifth 
window called Dynamic View, which 


you use for rendering and 3-D model ma¬ 
nipulations such as walk-throughs and 
rotations. The Dynamic View tool pal¬ 
ette lets you rotate and manipulate your 
3-D model in real time. 

Faithful GUI 

The toolboxes include Editing (which is 
not intuitive: you’ll need to refer to the 
manual frequently for this one); Locator 
(again, not easy to understand); Dimen¬ 
sioning (both 2-D and 3-D primitives); 
and Readouts (this palette tells you where 
you are in 3-I> space). The tool palettes 
are not as intuitive or as easy to use as the 
VersaCAD/Macintosh program, and De¬ 
signCAD unfortunately doesn’t offer on¬ 
line help menus. Help menus should be 
interactive with all programs, especially 
complex CAD applications. 

Drawing is easy using the click-drag- 
release method, although this seems to 
be less refined than the ciick-and-click 
method used by higher-end CAD pro¬ 
grams like VersaCAD. I found drawing 
with the primitives on the DesignCAD 
palette to be simple and straightforward. 
Half of the palette contains 2-D tools, 
and the other half 3-D tools. 

1 easily created basic 2-D and 3-D 
drawings within a few minutes of open¬ 
ing the program simply by playing with 
the tools. I created a 3-D rectangle with 
one bowed side in less than 2 minutes. I 
opened DesignCAD and selected the 
solid rectangle tool. On the front eleva¬ 
tion, I clicked, dragged, and released 
with the mouse to create two hollow rect¬ 
angles. Using the Spline Editor tool, I 
clicked on the line I wanted to bend, 
dragged the mouse, and released the 
button when the curve was positioned 
correctly. Most of the tools work this 
simply, although, at first glance, their 
function wasn’t always obvious. 

The program’s overall ease of use 
stems from the fact that it faithfully fol¬ 
lows the Mac’s graphical user interface. 
That’s handy, since the hefty manual 
that comes with the program needs some 
work. Many menu items, tool descrip¬ 
tions, and procedures are hard to follow. 
I also found references to nonexistent 
chapters in the manual. Incredibly, no¬ 
where does the manual say that you must 
have System 6.0.5 and 32-Bit Quick¬ 
Draw 1.2 installed (however, both are 
included with the program). If you don’t 
run them, the program will bomb contin¬ 
ually. DesignCAD also ships a minus¬ 
cule quick reference guide and tutorial, 
which are worthless. That’s too bad, be¬ 
cause users definitely need a good tutori¬ 
al to guide them through the complexity 
of working in 3-D space. 


Other Imperfections 
In addition to poor documentation, De¬ 
signCAD has several other problems. It 
wouldn’t expand the active window to ac¬ 
commodate my 19-inch Radius monitor, 
but instead kept the window’s size as if it 
were on a 13-inch monitor. Also, De¬ 
signCAD crashed every time I tried to 
run it with my DayStar 50-MHz acceler¬ 
ator. 

As mentioned earlier, I did transfer a 
VersaCAD 3.0 file into DesignCAD, but 
I found the file hard to work with. The 
program slowed considerably, and many 
tools had difficulty operating on the 
drawing. The inability of DesignCAD to 
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2-D AND 3-D MAC CAD 



■ Good news from the &tX community: 
You can read and talk with Jerry Poumelle 
about (he unedited text of hts Comput¬ 
ing At Chm Manor column-weeks 
before BYTE hits the newsstands—on 
your computer, {Why settle for writing 
letters to him after the fact, when you 
have a shot at influencing his thinking— 
and maybe the content of the column 
itseiP) You can also take part in a variety 
of odier discussions with Jerry—on such 
subjects as computers, scierce. space 
exploration and habitation, cogfiitive 
psychology, natural and man-made disas¬ 
ters, education, and mathematics. Any 
of which dscussions could wcrk its way 
into his next column or book. You can 
even cast your vote with Jerry for the 
best and worst products of the year. 
And download 147 progrems-free, All 
it takes es a subscription to BIX, Call our 
special Customer Service number for 
more information: I -BOO- 227 ■ 298 3 (In 
NH, call 60^9247681). 


El\ 



Wire Frame to Solid: 
One Database Fits All 

Alan loch 


D esignCAD 2D/3D Macintosh 
2.3 brings to Mac CAD unified 
parametric mathematics to de¬ 
fine ohject geometries. This 
method, which underlies some main¬ 
frame-based CAD programs, uses a sin¬ 
gle parametric ecjuation, rather than a 
collection of equations, to define geo¬ 
metric objects. As a result, wire-frame, 
surface, and solid models are integrated 
within a single database, so the same 
program can produce each type of mod¬ 
el to speed designs and maintain preci¬ 
sion through each stage. The downside 
is the computational intensity of this 
approach. 

Traditional CAD programs that use 
nonparametric routines require a circle 
equation to create a circle, a line equa¬ 
tion to create a line, and so on. Design¬ 
CAD defines all objects as either cubic 
splines or, by extension, bi-cubic sur¬ 
faces. Accordingly, a circle as defined 
by cubic splines consists of four curves: 
a line consists of a curve without tan¬ 
gents. 

In practice, the underlying mathe¬ 
matics are transparent lo users, who in¬ 
teract with the software using familiar 
tools and icons. 

A designer can define a straight line 
and then insert a bend anywhere along 


the line without forcing the program to 
change geometric equations. Likewise, 
designers can warp curves, change sur¬ 
faces, or introduce other changes with¬ 
out redrawing the object. Also, the 
parametric equation requires fewer 
points to define objects than traditional 
geometric representations, so file sizes 
are smaller. 

Because the same program can pro¬ 
duce wire frames, surface models, and 
solid models, designers donT have to 
switch to three different programs—and 
three different geometries—for each 
model type. 

For ejfcample, an automobile designer 
typically would convert a clay model 
into a wire frame in a traditional CAD 
package, then switch to a surface-mod¬ 
eling program to build a shell, and then 
transfer the design to a third program in 
order to produce a solid model. Differ- 
eni geometry comes into play at each 
transition, and degradation of the design 
can occur. CAD programs using para¬ 
metric representations can create mod¬ 
els using the same database as the de¬ 
sign progresses from a wire frame to a 
solid* 


Alan Jock ix a BYTE technical editOK He 
can be reached an BIX as "ajoch." 


translate large files and the difficulty in 
operating within a 180K-byte translated 
file indicate a fairly low (and therefore 
less complex) operating range for this 
program. The company says it is aware of 
the monitor and file transfer problems 
and plans to offer solutions by the time 
you read this. It also plans to ship a 
videotape tutorial with future copies of 
the software. 

With the bugs worked out and a good 
tutorial included, DesignCAD could be a 
hot CAD program for designers and en¬ 
gineers who don’t work on large, com¬ 
plex projects* It’s a very fast, easy-to-use 
program for relatively simple modeling 
procedures, such as a. small house or 


mechanical object. VersaCAD/Macin- 
tosh 3-0 is easier to use and more detailed 
for 2-D CAD drawings that are more 
complex than a simple residential build¬ 
ing. Dynaperspective 2.0.2 is better for 
3-D modeling and animation. But De¬ 
signCAD *s strengths are that it performs 
both functions reasonably well on mod¬ 
erate-size drawings and it sells for a rela¬ 
tively low price. If an inexpensive 2-D/ 
3-D modeling tool is what you need, Pd 
definitely recommend DesignCAD- ■ 


Bill Calabrese is MIS/CADD director at 
Design AHiance, Inc. (San Luis Obispo, 
CAL an architectural design firm. You 
can reach him on BIX do **editors. ” 
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Let's see the other 
guys beat this Price 


we Added... 

to DesignCAD 2D version 4.2: A Basic-like 
programming language entitled BasicCAD. We 
added multiple work windows. We added user 
definable screen and digitizer icon menus. We 
added dozens of rubberband features. We 
added more than 40 new commands and made 
hundreds of enhancements. 

HoiHf much excra did 
we charge? 

Nada. Nothing. Zip. No extra charge at all. Oh, 
sure...our accountant said we could increase the 
price. Our lawyer said there was no legal reason 
not to charge more. A minister said we had no 
moral obligation to keep the same price! So, why 
didn’t we raise the price for DesignCAD 2D version 
4.2? Because...in the Great American Tradition 
we said ‘Aw...What the Heck. Let's see the other 
guys beat this price!" DesignCAD 2D version 4.2 
sells for $299. 

Does this include 
everything? 

Yes. We include everything! The programming 
language, the ability to add your own icon 
menus, over 500 predrawn symbols, translators to- 
and-from other file formats, all hardware drivers 
are all included! 

HOW can you afford to 
sell a program like this 
at such a low price? 

This is our most often asked question. We have a 
simple answer. Volume. We sell thousands of 
these programs each monthi If we were to 
charge thousands of dollars per copy (like our 
competitors) we would restrict our sales to the 
professional trades only. By lowering our price we 
sell to professional architects and engineers as 
well as the ordinary individual! 


Many ordinary individuals purchase DesignCAD 
2D for personal projects. Many people purchase 
DesignCAD 2D and perform CAD Drafting at 
nights and on weekends as a second job! People 
design 'dream homes” and “widgets'. The uses 
are limited only by YOUR imagination! 

Remember - American Small Business Computers 
also sells a 3D version of DesignCAD. It costs only 
$399! Write or call far FREE brochures that will help 
you determine which program best suits your 
needs. 


If thd^ euer wtts a eno 
angmm aut to prove 
that AutoCAD, CADKEV, 
versaCAD. and other $3000 
programs are owerprieea. 
It'S oesigaCADl 

(Mla*oCAD Mews review) 



Small Business Computers, Inc. 
327 South Mill Street 
Pryor, Oklahoma 74361 
(918) 825-4844 
FAX (918) 825-6359 
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The Cream. The Crop. 



There are plenty of places to get information in this 
industry. Too many. But if you \mt the best quality 
information, there's only one that rises to the top; 
BYTE WEEK. 

BYTE WEE/C is a weekly newsletter from the same 
professionals who produce BYTE Magazine. Each 
week, the most important news and information 
from the previous week is presented in a readable 
and concise manner. BYTEWEEK offers you what no 
other publication can: timely news on the rapidly- 
evolving computer industry as it happens with the 
interpretation and evaluation that only BYTE's 
experienced editorial staff can provide. 


Clip Coupon Here 

-Xr - 


Subscribe now and take advantage of a special 
subscription rate of $395 ($495 outside the U.S. and 
Canada). Your subscription to BYTEWEEIC also 
includes a free subscription to BDC, BYTE's exclusive 
on-line conferencing system. Don't miss this 
oppoitunity! 

Eor fastest seivice, caU toll-free l'800-258-5485 jin 
N.H., call 603-924-9281) and charge to a major credit 
card or we'll bill you. 


BVTE 



One Phoenix Mill Lane^ Ffeterborough, NH 03458. 


BTTEWEf^f o^TS a money-back guarantee if you arc not completely satisfied. 


□ YES! Sign me up as a subscriber to the Cieam of the Crop, BYTEWEEX at the special subscription 
rate of $395 a year for 50 issues ($495 a year outside the U.S. and Canada). 


Name_ 

Title _ 

Company_ 

Mail Address _ 
City/State/Zip _ 
Business Phone 


□ MasterCard □ VISA 

□ Check enclosed □ Bill me 

Card# _ 

Exp_ 

S igna ture _ 
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One Phoenix Mill Lane 
Peterboiougli^ NH 03458 


















































REVIEWS 


HARDWARE 


V-ATE Revs Up PC Diagnostics 



Vista 's V-ATE add-in card for AT diagnostics. The distinctive metai shield and 
rugged bus connectors are designed for repeated installations and removal. 


STEVE APIKI 


S ome clones are fragile, icmperamen- 
tal things. Some can't keep track of 
the time or the date. Others have 
more elusive flaws, agreeing to run all 
but one of your applications without lock¬ 
ing up solid. And almost every user has 
plugged a new adapter card into the bus, 
only to find that the sole response on 
throwing the power switch is the whir of 
the cooling fan. 

What makes these troubles especially 
frustrating is the lack of diagnostic in¬ 
formation. The most you can hope for is 
a series of beeps as your machine boots, 
and much of the time, the error is too 
subtle to be caught by the power-on self¬ 
test routines, or it is so severe that the 
machine never finishes the POST at all. 

Vista Microsystems' V-ATE add-in 
card promises to give you the infor¬ 
mation you need to find and correct 
problems in shaky AT and 386 clones. 
It's more sophisticated than diagnostic 
boards such as Award Software's POST- 
card—the V-ATE has an on-board micro¬ 
processor and supports diagnosis by 
remote computer. 

However, it is less 
than a stand-alone 
logic analyzer in 
the versatility of 
the signals it moni¬ 
tors or uses as a 
trigger. 

The card plugs 
into a 16-bit slot in 
the test system. 

You can use the V- 
ATE in one of two 
ways: with a sec¬ 
ond PC controlling 
the board or as a 
stand-alone device. When you use the re¬ 
mote diagnostic features, you can con¬ 
nect the second machine to the V-ATE 
with a standard serial connection. A sec¬ 
ond cable runs from a port on the V-ATE 
to the keyboard connector on the test sys¬ 
tem's motherboard. 

Running Solo 

In stand-alone mode, the V-ATE runs a 
series of canned tests to discover failing 
motherboard components. When you 
start the test machine, it runs its POST 


routines as usual. The V-ATE shows 
which test is running on a pair of seven- 
segment LEDs. If the machine fails dur¬ 
ing the POST, the V-ATE displays the 
number of the test that failed. 

If the system completes the POST, it 
passes control to 
the V-ATE ROM, 
which runs an ex¬ 
tensive series of 
diagnostic tests. If 
you have a monitor 
connected, the 
system shows 
which tests are 
running and writes 
error codes with 
explanations to the 
screen; if not, it 
displays coded in¬ 
formation on the 
LEDs. The man¬ 
ual provides a detailed explanation for 
each of its own tests and error codes, and 
it even provides a list of POST error 
codes for common BIOSes. 

The V-ATE tests the system CPU, sys¬ 
tem RAM and extended RAM, system 
ROM, the real-time clock, system inter¬ 
rupts, DMA, bus-master capability, and 
the control, address, and data signals on 
the I/O bus. It also tests the keyboard 
port by running codes directly into the 
keyboard connector, and it tests the FPU 
if one is installed. The V-ATE recog¬ 


nizes when a test may be a false alarm; if 
IRQ6 or IRQ 14 shows a connection, the 
V-ATE issues a warning but suggests that 
the error is probably due to a disk drive 
controller on the system bus. 

Vista Microsystems sells the V-ATE 
in several configurations. 1 tested a 
Model 2000, which includes logic-analy¬ 
sis hardware that the base model doesn't 
have. If you intend to use the V-ATE as a 
stand-alone add-in for quality assurance 
or relatively simple diagnostics, you 
probably won't need more than the base 
model. 

Remote Control 

Controlling the V-ATE from a remote 
PC gives you access to some of its more 
powerful features. At power-up, the 
V-ATE checks to see if it is connected to 
a remote station. If it is, the V-ATE does 
not automatically run the lest suite; in¬ 
stead, it sits and waits for instructions 
from the remote system. 

Vista's V-CON software runs on the 
controlling PC. V-CON lets you run any 
of the 18 tests from the V-ATE ROM, or 
you can customize the suite by choosing 
the tests to include and the number of 
runs. Vista also provides hooks for writ¬ 
ing your own test routines. The software 
commands the logic-analysis sections of 
the V-ATE 2000, letting you capture and 
analyze test-system data using a variety 
of tools. 



V-CON *s Activity screen flags errant 
signals and monitors bus power lines. 
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V-ATE REVS UP PC DIACNOSTICS 


V-CON has a mcnus-and-windows de¬ 
sign, but 1 found the menu structure hard 
to navigate and the prompts and menu 
labels misleading. The V-ATE provides a 
lot of useful information, but V-CON in 
its default state makes that information 
hard to find. Fortunately, the menu is 
user-configurable. 

If the machine you’re testing is com¬ 
pletely dead, you’ll probably start out 
with V-CON’s bus-activity monitor. The 
activity monitor watches signals on the 
bus for basic signs of proper operation 
(see the screen). It determines whether 
the power connectors on the bus are pro- 


ACTION SUMMARY 


■ V-ATE 2000 

■ WHAT YOU'LL GET 

An 8051 mkroprocessor“based 
diognostk device that con pinpoint 
existing and potential IBM 
AT-^compotible motherboard 
foults. This board is 
recommended for system 
integrators, quantity buyers of 
PCs, and PC repair professionals. 

■ WHAT YOU'LL LIKE 

Although it lacks the versatility of 
a true logic analyzer, the V-ATE 
2000 costs a fraction of the price. 

■ WHATYOU'LL DISLIKE 

The V-ATE 2000 will not work 
with some odvanced motherboard 
features: 16^bit VGA cards, 
shadow and cache RAM, and RAM 
accesses that bypass the bus. 

■ SYSTEM REQUIREMENTS 

Test system: IBM AT or 
compatible with functioning power 
supply 

Remote system: IBM PC or 
compotible with DOS 2.0 or 
higher, 512K bytes of RAM, one 
serial port, and a floppy or herd 
disk drive 

■ WHAT YOU'LL PAY 

$1495 

■ FOR MORE INFORMATION 

Vista Microsystems, Inc. 

6V/hlppleSt. 

North Attleboro, AAA 02760 
(506) 695-8459 
fax: (508) 695-8688 
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viding adequate voltage, if the dock sig¬ 
nals arc running, and if any of the control 
signals on the bus arc stuck. The activity 
monitor displays a graphical reprcsenta- 
tion of an AT backplane; bad signals are 
marked, and you can pop up a screen that 
describes the errors. 

The V-ATE 2000 also scans the bus to 
find out if any of the bus signals are logi¬ 
cally shorted. That is, if two channels 
match sample-for-sample for a signi¬ 
ficant portion of the captured data, 
V-CON warns that these signals may be 
shorted together. 

The V-ATE 2000’s logic-analysis 
module can come in handy when you 
have a system that locks up intermit¬ 
tently. It captures 2048 samples from the 
bus in V-ATE RAM. The analyzer moni¬ 
tors 72 channels; two of these can be 
from external probes. 

The logic analyzer captures data in 
different ways, depending on what the 
test system is doing. During test-ma¬ 
chine POST, the logic analyzer triggers 
at the start of each test. When the ma¬ 
chine is running a V-ATE test, the ana¬ 
lyzer triggers on events that are signifi¬ 
cant to the particular test; for example, 
the DMA test triggers at the start of each 
DMA transfer. Finally, you can trigger 
the analyzer directly from V-CON at any 
time. 

The V-ATE also chooses a clocking 
mode automatically. (If you trigger the 
analyzer directly, you select the clocking 
mode.) On each clock, the analyzer 
reads in a new sample; the analyzer can 
clock on .several bus signals or combina¬ 
tion of signals. It can also clock on its 
own 15 -MHz c rysta I. 

V-CON can display analyzer data in 
three ways: as waveforms, as state in¬ 
formation, or as disassembled instruc¬ 
tions. The waveform display shows 20 
signals at a time, and it looks and acts 
like a traditional logic-analyzer display. 
The software shows the status of the data 
and address lines at the cursor, and you 
can move the cursor from sample to 
sample. 

The state display is essentially a listing 
of samples. It shows the state of key sig¬ 
nals for each sample point. You can filter 
out uninteresting samples and move a 
highlight cursor from sample to sample. 

Finally , you can view the data as dis¬ 
assembled instructions. Because the pro¬ 
cessor prefetches instructions, instruc¬ 
tion and processor action do not always 
coincide, and watching all the bus activ¬ 
ity at once can be confusing. Therefore, 
the disassembler can filter out non in¬ 
struct ion bus transactions to make things 
a little easier to read. One of the handier 


features of V-CON is that you can switch 
from waveform to state to disassembly 
mode with an Alt-key combination* and 
the highlight cursor will be on the same 
sample from display mode to display 
mode. 

Test and Measurement 
I installed the V-ATE 2000 in four sys¬ 
tems. Two of them were working, one 
had intermittent failures, and the last was 
ready for the scrap heap. Only one of the 
working systems (an IBM AT) passed 
V-ATE scrutiny completely; the other 
failed a ROM test. The computer with in¬ 
termittent problems showed real-time 
clock and I/O controller failures, and the 
dead system yielded lots of problems, in¬ 
cluding bad power lines. Ail in all, the 
results were impressive for the V-ATE, if 
disturbing for me—one of BYTE’s work¬ 
ing systems failed to pass muster. 

A Vista representative explained that 
some of the errors flagged in working 
systems can be due to BIOS or mother¬ 
board idiosyncrasies. For example, the 
ROM failure was probably due to the sys¬ 
tem mapping some other device into the 
ROM address space. 

All these machines were three- or 
four-year-old AT clones, the kind of ma¬ 
chine you’re likely to find on the repair- 
shop shelf today. But the Vista manual 
warns of some compatibility problems 
with features found on newer machines: 
16-bit VGA cards, shadow and cache 
RAM, and RAM accesses that bypass 
the bus can all cause problems for the 
V-ATE. 

The V-ATE without the logic analyzer 
is an excellent tool for locating the fault 
in a damaged system. If you repair PCs 
for a living, the V-ATE is definitely 
worth looking into. 

The V-ATE is also a good choice for 
system assemblers looking for an inex¬ 
pensive device for automated tests and 
quality assurance. Anyone who deals 
with a large number of PCs can benefit; 
the V-ATE’s tests can help to identify 
unreliable designs or brands with spotty 
quality control. 

With the logic-analyzer option, the 
V-ATE can help catch more subtle prob¬ 
lems. For repair shops or customers with 
a large PC inventory, the analyzer option 
may be useful. However, the V-ATE is 
not quite powerful enough for hardware 
designers or software developers to con¬ 
sider using as a primary development 
tool . ■ 


Steve Apiki is a testing editor/engineer for 
the BYTE Lab. You can reach him on BIX 
as **apiki ." 
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Serious Storage Fbr C)S/2‘ 
And OS/2 Netwoite. 



Ready lb Go. Ready lb (Sow. 


OS/2 is designed for serious business, par¬ 
ticularly networking business. Now SpeedStor/2* 
storage systems let you tap all of the applica¬ 
tions potential of OS/2 to achieve a whole new 
level of performance, productivity and growth. 

Whether you’re running Micro Channel.™ 
AT™ or EISA.SpeedStor/2 delivers the first full 
family of storage solutions for OS/2 and LAN 
Manager environments. Hard disk and optical. 
Internal and external. All plug-and-play — 
so you’re ready to go. right now. With easy 
expandability ftx)m 200 megabytes to an unpar¬ 
alleled 24 gigabytes — so you’re ready to grow, 
at your own pace. 


Only SpeedStor/2 supports the three lead¬ 
ing bus platforms. Only SpeedStor/2 offere a 
one gigabyte erasable optical solution. And 
only SpeedStor/2 features hardware and soft¬ 
ware that is system engineered, system tested 
and performance matched™ to your applica¬ 
tions environment for optimum system 
throughput. 

If you’re serious about OS/2 applications 
and networks, you need more than just stor¬ 
age. You need Storage Dimensions. So get 
serious and call (408) 879-0300. Storage 
Dimensions. 2145 Hamilton Avenue. San Jose, 
GA 95125. 


See us at Netwarld BostoUf Booth #220. 


STORAGE DIMENSIONS 


©1991 Storage Dimensions. SpeedStor/2 isn iraElemnit of Storage Dimenslnos 

Call me I'm Interested: Circle 272 Please send literature: Circle 273 



















REVIEWER’S NOTEBOOK 


Talk Your Way Through Mac Applications 



The Voice Navigator IVs external box plugs into a Mac SCS /port and can be 
terminated or nott depending on your system *s configuration. 


ACTION SUMMARY 


fl VOICE NAVIGATOR II 

■ WHAT YOU'LL LIKE 

Using simple voice commands 
that replace several mouse-clicks 
and keyboard entries. 

■ WHAT YOU'LL DISLIKE 

System contusion created by 
similar commands and stray 
sounds. 

■ WHAT YOU'LL NEED 

$795 for Navigotor hordv/are 
and software; a Modntosh; and 
System 6*0 or higher. 

■ FOR MORE INFORMATION 

Articulate Systems^ Inc. 

99 Erie St. 

Cambridge, MA 02139 
(617)876-5236 
fax: (617)661-3278 

Circle 960 on Inquiry Cord. 



V oice Navigator II adds to the stream 
of relatively low-cost products that 
let you control your Mac with voice 
commands (see “Voice Recognition for a 
Song,” August 1990 BYTE). While it 
won’t replace your mouse or keyboard, 
the Navigator can be a welcome partner 
to other input devices. 

The Navigator consists of a micro¬ 
phone and a SCSI-based, book-size ex¬ 
ternal box. You can terminate it or not, 
depending on your system’s configura¬ 
tion. Unfortunately, the switch that tog¬ 
gles the device between terminated and 
nonterminated isn’t labeled, so until you 
memorize which position is which, you 
will have to refer back to the manual. 

The software includes an INIT that 
lets you control the voice options, and a 
desk accessory (DA) called Language 
Maker that lets you create a language file 
for any Mac application. 

Each language file contains the hierar¬ 
chical menu command structure for a 
particular application. Navigator voice 
files contain the recorded voice of (usu¬ 
ally) a single user vocalizing the com¬ 
mands in a set of language files. To 
create a voice file, you just say each com¬ 
mand three times. 


I tested the product on a Mac SE and a 
Mac Ilsi with 2.5 and 4 megabytes of 
memory, respectively. I tried it with 
MacDraw, MacPaint, Microsoft Word, 
Microsoft Excel, Cricket Presents, Ren¬ 
dezvous, and Quicken. Training the Nav¬ 
igator to respond to my voice was easy. 
The Language Maker DA created the 
language files almost automatically, and 
a dialog box walked me through the pro¬ 
cess of building the voice file. 

After this initial training, however, 
the system required some tweaking. For 
one thing, I found that the system consis¬ 
tently confused commands such as Align 
Left and Align Right. Retraining some 
commands with different words solved 
the problem; for example. Align Left be¬ 
came Move Left. But that meant that I 
had to memorize a number of idiosyn¬ 
cratic commands. Also, after two weeks 
of using the system, T still hadn't trained 
it to ignore all extraneous office sounds. 
A new telephone ring or the rumbling of 
a delivery person’s hand truck caused my 
Mac to perform an unwanted action or 
slowed it down while it tried to figure out 
the **command.” 

With Navigator, my productivity in¬ 
creases varied greatly from application to 
application. For example, in Microsoft 
Word, my fingers automatically flew to 
the function keys faster than I could vo¬ 
calize the commands. Similarly, in Mi¬ 
crosoft Excel, I manually keyed digits 
faster than I could vocalize each one 
(while also remembering to say niner for 
nine). I had better productivity gains in 
Excel when I progra mmed a set of single¬ 
phrase commands for actions that nor¬ 
mally took several mouse-clicks and 
keyboard entries. 

The biggest gains came with graphics 
programs that use the mouse both to 
draw and to select palette items. The 
ability to keep my mouse on the drawing 
screen while using Navigator to vocally 
select a tool or pattern was a big help. 

While it has some limitations. Naviga¬ 
tor adds a welcome third element to the 
Mac’s command input methods. Func¬ 
tion keys are faster, but they are difficult 
to memorize. It will increase your pro¬ 
ductivity most in quiet settings, in appli¬ 
cations where you have not memorized 
function-key equivalents, and in graph¬ 
ics applications where the mouse has to 
do double and triple duty. ■ 

—■jury Stevens 
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More Full-Motion Video for the Mac 


W ith its DVA-4000 NuBus boards, 
VideoLogic’s approach to full- 
motion digital video has arrived 
for the Mac in true Macintosh style. (For 
a review of the PC version, see “Window 
Wonderland,” June 1990 BYTE.) Within 
10 minutes of unpacking the DVA-4000/ 
Macintosh, you can view and capture live 
or prerecorded video for multimedia pre¬ 
sentations. 

The system off-loads video processing 
from the main CPU to deliver a smooth 
display with no performance degrada¬ 
tion. Just snap the pair of boards into any 
Mac IL With the supplied cables and 
plug adapter, you connect the Mac and 
an Apple 13-inch RGB monitor to a vid- 
cocassette recorder, camcorder, or laser 
disc player. (Additional adapters may be 
required depending on your video pe¬ 
ripherals.) 

You can view video in a 320- by 240- 
pi xel window through the Control Panel 
or in a resizable window through the 
VideoSnap application, which captures 
frames in 8- and 24-bit color or gray 
scale (true, indexed, or dithered). Main¬ 
taining aspect ratio is optional, as is 
framing the video in black. 

The interface of VideoSnap 1.0 is 
Mac-ishly aesthetic and functional, [had 
no trouble using the Multimedia Interac¬ 
tive Control System 11 software, which 
includes a tutorial, product tour, XCMD 
and XObject interfaces to HyperCard, 
MacroMind Director, Authorware, and 
HyperCard templates. With these tools 
and the MIC Toolbox command syntax, 
you can overlay video with titles and 
special effects such as wipes, washes, 
fades, animation, and sound. You can 
also export video frames in color PICT 
to SuperCard, MediaMaker, Film Mak¬ 
er, Studio 8, UltraPaint, PixelPaint Pro¬ 
fessional, and Photoshop, You can edit, 
overlay, antialias, or animate the 
frames. For example, I opened one video 
frame in PixelPaint, edited it, and cre¬ 
ated a four-color separation. 

The Control Panel resource allows full 
configuration of video brightness, con¬ 
trast, saturation, sharpness, and hue; 
selection between NTSC and PAL TV 
standards, as well as composite, S- 
video, and RGB input modes; and audio 
adjustments. On-line help is available, as 
are cursor and selection coordinate read¬ 
outs in the application's tool palette. 

The boards off-load video processing 



The DVA-4000/Macintosh ectsily displays full-motion video in scalable windows for 
multimedia presematwns. 


from the CPU to deliver a smooth display 
with no performance degradation. The 
composite NTSC signal’s RGB-encoded 
conversion was always crisp as I worked 
with nine videocassettes and two laser 
discs under MultiFinder—even during 
simultaneous database queries, laige file 
conversions, print spooling, and fax mo¬ 
dem transmissions that otherwise tax my 
nondedicated network server. Audio 
played in full stereo fidelity through my 
set of Bose Roommate speakers. 

The DVA“4(XH> displays live TV when 
tied to an external tuner using an option¬ 
al $100 cable. By the second quarter, 
VideoLogic plans to offer a $2000 exter¬ 
nal box option to output video to tape. 
Videodisk-player and tape controls are 
also planned for the future. 

Although expensive, the DVA-4000 is 
a capable system that could pay for itself 
in saved studio fees for corporate and 
professional multimedia presentation 
producers. 

—Steven M. Deyo 


Reviewer^s Notebook provides new infor¬ 
mation—including version updates^ new 
test dam, long-term usage reports, and 
reader feedback—on products previously 
reviewed in BYTE. 


ACTION SUMMARY 


■ DVA-4000/MACINTOSH 

■ WHO HEEDS IT 

Macinfosh-based presentotion 
producers who use fulhmotton 
video. 

■ SYSTEM REQUIREMENTS 
Mac II with an Apple 13-inch 
RGB monitor or equivalent, 1 M8 
of RAM, 0 hard disk drive, a 
video input source, and an audio 
amplifier; System 6.0.3 or higher 
and 32-8it QuickDraw 

■ WHAT YOUTL PAY 
$2995 

■ FOR MORE INFORMATION 

VideoLogic, Inc. 

245 First St. 

Combridge, MA 02142 
(617)494-0530 
fox: (617) 4944)534 

Circle 981 on Inquiry Card. 
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POWER DEBUGGING 


BOUNDS-CHECKER 

Finds out-of-bounds memory accesses — 
AUTOMATICALLY. 

Rush out those Nasty pointer problems and 
other out-of-bounds memory accesses — 
AUTOMATICALLY. 

Each time you make a change to a program, run 
BOUNDS-CHECKER while testing the new 
code. If you accidentally access out-of- 
bounds memory, BOUNDS-CHECKER 
will pop up displaying the offending 
SOURCE LINE. And your program runs 
at full speed. 

Ship Bug-Free Products 

You can run BOUNDS-CHECKER 
while testing your program. There are 
no additional steps to your testing 
cycle, but you can feel secure when the 
program has passed through BOUNDS- 
CHECKER with no reported problems. 

Many over-write problems and other out-of- 
bounds memory accesses do NOT show up 
during normal testing. An out-of-bounds memory 
location may be modified, but that particular 
location doesn't happen to be important at the time. 
Once the program is in the field and a certain 
network is loaded or a certain T&SR or device 
driver is loaded, that memory location suddenly 
becomes very important... AND THE SYSTEM 
CRASHES. 

You can prevent these problems by making 
BOUND^CHECKER a standard part of your 
testing procedure. 

Gives you the protection of a protected 
operating system under MS-DOS. 

BOUNDS-CHECKER uses the 386 virtual 
machine technology to provide real-time memory 
protection. In addition BOUNDS-CHECKER uses 
the symbolic information output by your compiler 
to differentiate CODE and DATA. When your 
program is running, BOUNDS-CHECKER 
protects the program's CODE and all memory 
outside your program. 


Requires 386 PC. 

MS-DOS is a trademark of 
Microsoft Corporation. 

386 is a registered trademark 
of Intel Corp. 



"BOUNDS-CHECKER and Soft-ICE make 
sophisticated use of the most powerful 
versions of Intel*s processor family to track 
down some of DOS programming's most 
insidious bugs. If you're developing programs 
for DOS, these are essential tools." 

PC Magazine 
July, 1990 pg. 48 


Soft-ICE 2.5 
New Version, New Features 

The only debugger specificaUy designed to solve 
those problems unique to MS-DOS that we call 
the DOS Nasties. 

Memory over-writes 
Hung programs 
Program too big to debug 
Debugging T&SRs and loadable Drivers 
Multiple Symbol Tables 
Supports Microsoft C 6.0 & Turbo C++ 


Windows Developers 
Run CODEVIEW for Windows 
on a Single Monitor 

Nu-Mega has done it again! 

CV/1™ *129 

Call Today, Have it Tomorrow 



BOUNDS-CHECKER.*249 

Soft-ICE 2.5.*3S6 

MagicCVS.O.*199 

CV/r.*129 

Special Offer... 

BuyBC& S-ICE. SavenOO 

Buy S-ICE & MCV. Save *96 

Buy all three. Save *196 

30 Day Money-Back Guarantee 


%'TECHNOLOGIES INC 
CALL TODAY <603) 888-2386 or FAX (603) 888-2465 
P.O. BOX 7780 ■ NASHUA, NH ■ 03060-7780 ■ U.S.A. 























Undocumented DOS 


HANDS ON 



ANDREW 

5CHULMAN 



O n each of the 30 million or more PCs across 
the globe that run it, MS-DOS provides not 
only its familiar (and contemptible) user inter¬ 
face of the A> or C> prompt but also a pro¬ 
grammer's interface. As users make DOS 
requests by typing commands, such as DIR *,EXE 
or SUBST F: C: \SWAP, or more often by typing the 
names of programs, such as “123”, so programs them¬ 
selves make DOS requests (to open a disk file, to allo¬ 
cate memory, or even to terminate) by moving a func¬ 
tion number into the Intel processor's AH register and 
issuing the assembler instruction INT 21. For example, 
a program can open a file with INT 21 AH=3D, allo¬ 
cate memory widi INT 21 AH=48, or exit with INT 21 
AH=4C. The MS-DOS programmer's interface con¬ 
sists of several software interrupts; the most important 
is INT 21. 

But open an official reference to the MS-DOS pro¬ 
grammer's interface, such as IBM's DOS Technical 
Reference or Microsoft’s MS-DOS Encyclopedia^ and 
you will find that the INT 21 function numbers jump 
straight from 4F (Find Next) to 54 (Get Verify Setting), 
with nothing said about the numbers in between. Even 
Ray Duncan's Advance MS-DOS Progrtunnung^ still 
the best book on the topic, simply lists functions 50 
through 53 as “Reserved.” 

If you found that there were useful functions here 
that you could safely use on ai^ of the at least 30 million 
machines that run MS-DOS, would you use them? 


Microsoft has a standard 
policy statement ("Regarding 
the Use of Undocumented 
MS-DOS Features,” Septem¬ 
ber 5, 1988) about programs 
that use undocumented DOS 
functions and data structures: 

“Microsoft does not give out 
any information about undoc¬ 
umented system features. If 
calls, flags, or interrupts are undocumented, it is be¬ 
cause they are not supported; we can give NO guaran¬ 
tee that they will exist in future releases of DOS. If you 
find out about these features (through articles or by 
chance) and begin using them in your programs, there 
is a real potential that your application will not work in 
future DOS versions. We strongly advise against using 
undocumented features for these reasons and will give 
out no information about their use.” 

This is a reasonable statement, but there are other 
possible views on this subject. I argue that PC program¬ 
mers should know about undocumented DOS functions 
and data structures. These features are necessary to 
fulfill MS-DOS's potential as an extensible operating 
system. 

DOS: The Lost Sessions 

So, what about the missing functions between 4F and 
54? Since the official DOS documentation says nothing 


MS-DOS contains many 
hidden functions that are 
undocumented but that 
piay a vitai roie in PC 
software deveiopment 


ILLJUSTHATION: CATHERIWE BENNETT® 1901 
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about these function numbers, Microsoft 
does not support them. But there are im¬ 
portant functions here, in all versions of 
DOS from 2.0 up, that are used in many 
commercial programs—including the 
DOS utilities PRINT, JOIN, and SUBST 
in Microsoft Windows, and the following 
in Desqview: 

• INTZIFUN 50 (Set PSP) 

• INT21FUN51 (Get PSP) 

• INT 21 FUN 52 (Get List of Lists) 

• INT 21 FUN 53 (Translate BIOS 

Parameter Block) 

These are just some of many crucial 
holes in the documented programmer's 
interface to MS-DOS. Another hidden 
area of DOS is INT 21 FUN 5D, which 
consists of 12 subfunctions that handle 
an assortment of tasks, including DOS 
calls over a network (Server Function 
Call) and support for DOS reentrancy 
(Get Address of DOS Swappable Data 
Area). 

Even some of the INT 21 functions 
that are documented have undocumented 
subfunctions (c.g,, INT 21 FUN 4B 
SUB 01 loads a program without execut¬ 
ing it and is crucial for writing a DOS de¬ 
bugger), They also have undocumented 
behavior or side effects (e.g., docu¬ 
mented INT 21 FUN 56 exhibits interest¬ 
ing behavior when invoked indirectly via 
undocumented INT 21 FUN 5D SUB 
00). The INT 21 functions even have 
(dare 1 say it?) outright bugs—for exam¬ 
ple, in the DOS Resize Memory Block 
function, INT 21 FUN4A. 

Besides INT 21, there are other DOS 
software interrupts, such as INT 2F, 
which contains entire undocumented 
subsystems (e.g., the network redirector 
INT 2F FUN 11) and a mechanism for 
adding new internal commands to the 
DOS command interpreter (INT 2F 
FUN AE). 

Actually, these missing functions are 
merely the most apparent portion of un¬ 
documented DOS. The real core of un¬ 
documented DOS is its data structures. 
There are undocumented fields in the 
Program Segment Prefix (PSP) and the 
Memory Control Block (MCB), as well 


as structures whose existence is undoc¬ 
umented, such as the Drive Parameter 
Block (DPB). And there are the undocu¬ 
mented DOS internal variable table (List 
of Lists), the System Fite Table (SFT), 
and the Swappable Data Area (SDA). 

Not Just Permission^ But Support 
Thus, while MS-DOS really is a small 
piece of code (which accounts in large 
part for its tremendous effectiveness), it 
is nonetheless far from being a self-en¬ 
closed, static world. This small piece of 

l^OS functions 
that are not 
documented fulfill 
MS-DOS's potential 
as an extensible 
operating system. 



code contains many uncharted areas. 

The reason you should even care about 
undocumented DOS is that many of the 
DOS functions and data structures that 
Microsoft has not documented are cru¬ 
cial to truly fulfill MS-DOS’s potential 
as an extensible operating system. Even 
though DOS permits almost infinite ex¬ 
tensibility, support for DOS extensions 
(as opposed to mere permission) tends to 
reside in the undocumented areas of the 
DOS programmer’s interface. 

The field of memory-resident software 
is a good example. MS-DOS allows pro¬ 
grams to install interrupt handlers and to 
be TSRs. The three documented INT 21 
functions 25 (Set Interrupt Vector), 31 
(TSR), and 35 (Get Interrupt Vector) are 
sufficient to hook into, modify, or re¬ 
place even INT 21 itself. This is an ex¬ 


tremely powerful capability. Nothing in 
DOS prevents you from extending it in 
whatever way you see fit. 

But nothing particularly supports you 
in that endeavor, either, and that's the 
problem. The functions that actually 
help the application behave properly once 
it is resident are notoriously undocu¬ 
mented. The DOS functions most criti¬ 
cal to consistent TSR operation are as 
follows: 

• INT 21 FUN 34 (Return InDOS 

Pointer) 

• INT 21 FUN 50 (Set PSP) 

• INT 21 FUN 51 (Get PSP) 

• INT 21 FUN 5D SUB 06 and 

INT 21 FUN 5D SUB OB (Get DOS 

SDA) 

• INT 21 FUN 5D SUB OA (Set 

Extended-Error Information) 

• INT 28 (Keyboard Busy Loop) 

To this day, Microsoft has not added 
these to the official MS-DOS program¬ 
mer’s interface. In DOS 3.0 or higher, 
INT 21 FUN 51 is no longer strictly nec¬ 
essary, because the equivalent INT 21 
FUN 62 (Get PSP Address) was added. 
But the other functions remain unsup¬ 
ported. 

By now, information on undocument¬ 
ed DOS TSR support is widely available, 
and it is well known that, to write correct 
and stable TSR programs, you must use 
undocumented functions. While Micro¬ 
soft refuses to guarantee that this infor¬ 
mation will be valid for future versions 
of DOS, its own publications, such as the 
MS-DOS Encyclopedia, have no choice 
but to openly discuss some of these un¬ 
supported functions; you can’t write cor¬ 
rect TSRs without them. Far from pro¬ 
ducing unreliable software, undocu¬ 
mented functions can be necessary to 
produce reliable software in the some¬ 
what twisted land of DOS. 

Another example is the DOS file sys¬ 
tem. Anyone who has used a PC on a net¬ 
work knows how disk drives on another 
machine, perhaps not even a PC running 
DOS, can be made to appear to be a local 
disk drive. You might type DIR E:, for 
instance, to see the filenames (possibly 
truncated to fit DOS's 8.3 pathetic file¬ 
name format) on a Macintosh. How does 
that work? How are all the INT 21 calls 
that are necessary to produce a directory 
listing sent over the network to another 
machine, and how can you write such 
software yourself? 

The fact that this is not just a network 
issue is shown by the Microsoft CD- 
ROM extension, a fascinating piece of 
software that uses undocumented DOS 


THE PROGRAM SEGMENT PREFIX 


Some undocumented fields in the PSP. 

Offset 

Size 

Purpose 

16h 

WORD 

PSP address of program’s parent 

18h 

20 bytes 

Program's default Job File Table 

32h 

WORD 

Maximum number of open fife^ize of JFT) 

34h 

FAR PTR 

Address of program's actual JFT 
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IV^ex has the best EISA sohitioa 
At least that’s vdmt people tell us. 



486"" 33MHz | System Bocmd 


SCSI CacMng Host Adopter 


TT 34028’“ Grcyjfto Controlter 


‘The Mylex MAE486 with its 
32-bit EISA SCSI controller 
kills the competition for reading 
large sequential files in the lOBench 2 tests 

under UNIX” Personal Workstation, June 1990 



Ethernet LM Adapter 


_ "The GXE020ATIGA board 
...scored as much as 45 
percent higher on our low- 
level benchmark tests than Emy other 
TIGA board evaluated.” byte, Apia i990 


‘If I wanted to replace my entire 
system for optimum all-around 
performance. I’d build it from Mylex 
EISA-based boards.” 

Personal Workstation, June 1990 


“Mylex has done a lot of work with EISA, 
and we plan to use its motherboard and 
adapters in a LAN Labs ‘super-AT server. 

PC Magazine, May 1990 


Visit us at CeBIT ’91, USA Pavilion, Hall 6, Stand F23/C46, Booth #C5/C6. 


Of course, we’ve tested our EISA peripherals for compatibility with major EISA systems. 
To see what our high-performance EISA solutions can do for your system, call us at 
1-800-446-9539, or fax us at 1-415-683-4662. In California, call 1-415-683-4600. 


ffSflCX 


486 Is a legtstcned tndednaik of Intel Corporatton.Tl 34020 Is a reglsbend trademarli; of Teas lnshurocnts. Mvkx Is a irfilsteml tradenwh of Mylex Corporation. © Mylex Corporatiork 1990 
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People are laldng about us. 



Port 4GB mainfraine programs to 8Q386 s with The 

Winner of PC Mo^ine^s Version 

and OS include: EdiM^SjuUl^ DESQview Support, ^ew 

Docuitientalion and ^tpJkAiSt^untiine Licenses. I^LrEM^2 $895 0&3S6 $395 


F77L-EM/32 


_FTTL_ 

The compiler of choice among reviewers and 
professionals. Includes a Debugger, Editor, 
Profiler, Linker, Make Utility, Weitek and 386 
ReaLMode Support, Graphics. $595 


Lahey i^ersonal Fortran 77 

New Version 3.0: Full ANSI 77^ Debugger, 
Editor, Unker, Library Manager, Microsoft 
and Borland C interfaces, 400 page Manual, 
Unbeatable Price. $99 



Contact us to discuss our products and your needs. (BOO) 548*-477e 
Lahey Computer Systems, Inc. RO. Box 6091, Incline Village, NV 89450 
Tel: (702) 831-2500 FAX: (702) 831-8123 Tlx: 9102401256 

FORTRAN IS OUR FORTE 



f. 'rg* 
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PRICES HARD TO MEET - SERVICE HARD TO BEAT! World Wide Inquiries Promptlf Filled 
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file-system features to make a CD-ROM 
look like a normal DOS device. Obvious¬ 
ly, there must be some features in DOS 
that let you write fiction, as it were: tak¬ 
ing a CD-ROM with the High Sierra or 
ISO-9660 file system and making it look 
as though it were a standard DOS device 
with a file-allocation-table system. 
MSCDEX designates the drive letters it 
assigns to CD-ROM device drivers not as 
local drives but as remote network 
drives, even though the CD-ROM player 
is probably sitting on the desk next to the 
computer and not connected to it via a 
network. MSCDEX uses a component of 
MS-DOS called the network redirector. 
Microsoft has never documented the net¬ 
work redirector, but networks and instal¬ 
lable file systems use the network redi¬ 
rector in part by writing an interrupt 
handler for INT 2F FUN 11. Whenever 
DOS receives an application request for a 
file located on such a remote drive, it 
calls your INT 2F FUN 11 handler and 
lets you decide how to service the 
request. 

In this case, at first il is less clear that 
undocumented DOS is absolutely neces¬ 
sary. After all, Novell has been produc¬ 
ing reliable high-performance networks 
for MS-DOS since long before Microsoft 
added the network redirector. Rather 
than hook INT 2F FUN 11, Novell 
hooks INT 21 itself, looking for file and 
printer-related requests. But while avoid¬ 
ing use of the undocumented network re¬ 
director, NetWare simply uses other un¬ 
documented features of DOS. 

One last example: To write a DOS de¬ 
bugger such as Debug, SymDeb, Code¬ 
View, or Turbo Debugger, you need a 
function that loads a program without ex¬ 
ecuting it. DOS provides this as subfunc¬ 
tion 01 to INT 21 FUN 4B (EXEC), and 
it is used in all three generations of the 
Microsoft debugger. Unfortunately, the 
official MS-DOS technical references 
simply list INT 21 FUN 4B SUB 00 and 
INT 21 FUN 4B SUB 03; you find that 
INT 21 FUN 4B SUB 01 is undocu¬ 
mented. 

Highlights of Undocumented DOS 

ril attempt to summarize some of the 
key features that undocumented DOS 
provides. While Fm not discussing DOS 
version numbers in depth here, note that 
practically all these functions are pro¬ 
vided in all versions of DOS from 3,0 on, 
including the forthcoming DOS 5,0. 

Undocumented fields in the PSP. 
Every DOS program has a PSP, and IBM 
and Microsoft document the PSP's basic 
structure. But many crucial fields in the 
PSP are not documented (see the table). 

continued 
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In college, you would have killed 
for MathCAD. So why aren’t you 
calculating with it now? 



100,000 engineers and scien¬ 
tists already let MathCAD do 
their calculations for them. 

Now that college is far behind 
you, perhaps if s time you graduated 
fiom spreadsheets, calculators and 
programming. 

Because in today’s working world 
of engineering and science, there’s 
no time for anything less than 
MathCAD. The so^are that lets 
you perform engineering and 
scientific calculations in a way 
that’s faster, more natural, and less 
error-prone than any calculator, 
spreadsheet, or program you could 



MffthCAD 25 includes 3-D plotting, HPGL sketch 
import, and PastSmpt output. 


write yourself. 

Thanks to MathCAD’s live 
document interface” you can enter 
equations anywhere on 
the screen, add text 
to support your work, 
and graph the results. 

It also comes complete 
with over 120 commonly 
used functions built right 
in. Perfect for creating 
complex equations and 



formulas, as well as exponentials, 
differentials, cubic splines, FFIs and 
matrices. 

You get three-dimensional 
plotting, vivid graphing, and the 
ability to import HPGL files from 
most populi* CAD programs, 
including AutoCAD? 

Done calculating? MathCAD 
prints all your analyses in 
presentation-quality documents, 
even on PostScript* compatible 
printers. 

All of which has made MathCAD 
far and away the best-selling math 
software in the world. In fact, it’s 
used by over 100,000 engineers and 
scientists—just like you. 

There’s MathCAD for the PC. 
MathCAD for the Mac, written to 


take full advantage of the 
Macintosh* interface. And a Unix* 
version that utilizes the speed and 
unlimited memory of your Unix 
workstation. 

We also have Applications Packs 
for Advanced Math, Statistics, 
Mechanical, Chemical, and 
Electrical Engineering. Each is a 
collection of adaptable mathematical 
models, designed to let you start 
solving your real world problems 
right away. 




For a free 
MathCAD demo 
disk, or upgrade 
information, dial 
1-800-MATHCAD 
(in MA, 617-577- 
1017). Or see 
your software 
de^er. 

Available for IBM* compatibles, Macintosh 
computers, and Unix workstations. 

TM and (9 signify manufactuirr's trademark or registcird 
trademark, respectively. 



1-800-MATHCAD 


MathCAD' 

MatfaSoft, Inc., 201 Broadway, Cambridge, MA 02139 


U.X.: Adept Scientific 0462-4t*u055; France: IStCEGuS i-46092768; uermany: Sofliine 0/802-4036; Japan: CRC 03-665-9762; Mnland: z>enex Uy 90^2-7677; Italy; Channel 02-4229441. 





















Circl* 102 on Inquiry Cord (RESELLERS; 103). 


Linking Worlds of Graphics and Images 

Xformef 


Work on bitmap images, drawing schematics, blueprints, etc. 
as easily as on PostScript or DXF veaor objects. 



U«« Xformvr to quickly and automatloally turn your scanned 
or bitmap Images Into vectorized objects for uae in 
CAD and DTP applications. 


AUTOMATED TRACING 

Accurate 

OBJECT MANIPULATION 

Bciier, S-5fitfne, Elllpae... 
Botate/Sca le/5hear» 

OBJECT flECOGNITION 

BITMAP EDIUNQ 

IMAGE PROCESSING 


RLE FORMATS 

OFF 

DXF 

PCX 

EPS 

RLC / 

PS 

XFM 

XFM 


FASTI 

INTELUGENTI 
A-SI»: $449 


XIormar la a complata graphics pacKags with axtanaivs 
manu commands and toolboxaa for aaay 
adlting of bitmap imagaa 

and manipulation of Elcae Computak, Inc. 

veclcrized objects. ^ Spanish River BtwJ, Suite WZ 

Boca Raton. FL awat 


E-SIze; $1449 
(Available toon) 


Ph ( 407 ) 750>8061 Fax (407 ) 750-0057 


A Message To 
Our Subscribers 


F rom time to time we make the byte subscriber 

list available to other companies who wish to send our subscribers 
material about their products. We take great care to screen these com¬ 
panies, choosing only those who are reputable, and whose products, 
services, or information we fed would be of interest to you. Direct mail 
is an efficient medium for presenting the latest personal computer goods 
and services to our subscribers. 

Many BYTE subscribers appreciate this controlled use of our mailing 
list, and look forward to finding information of interest to them in the 
mail. Used are our subscribers’ names and addresses only (no other 
information we may have is ever given). 

While we believe the distribution of this information is of benefit to 
our subscribers, we firmly respect the wishes of any subscriber who 
does not want to receive such promotional literature. Should you wish 
to restrict the use of your name, simply send your request to the following 
address. ITl- 

BVTE Magazine 

Attn: Subscriber Service 
RQ Box 555 
Hightstown, NJ 08520 




HANDS ON 


Because each PSP contains (at offset 
2C) the paragraph address of the pro¬ 
gram's environment, a program can use 
the undocumented parent PSP pointer at 
offset 16 hexadecimal to access its par¬ 
ent's environment. 

A program's open-file handles are 
merely indexes into the Job File Table. 
Each JFT entry is. in turn, an index into 
the SFT. There are many things you can 
do once you know where to find the table 
of all open files. For example, some¬ 
times you need to know the filename and 
have only its handle available; you could 
write a function h2name{ ) that, given 
an open-file handle, returns the name of 
the corresponding file. 

INT 21 FUN 32 (Get DPB), This re¬ 
turns in DS:BX a far pointer to the DPB 
of the drive input in DL (e.g., 0=default 
and 1 =A). The DPB contains informa¬ 
tion about the drive's sectors and clus¬ 
ters. Some of the programs that use this 
function are CHKDSK and the Norton 
Utilities (NU, NDD, and SD). 

INT 21 FUN 34 (Get InDOS Flag). 
This function returns in ES:BX a far 
pointer to a 1-byte semaphore that con¬ 
trols access to DOS. Almost all TSRs, 
such as PRINT and SideKick, call this 
function to get the address of the sema¬ 
phore, which they later monitor to know 
if it is safe to mali INT 21 calls when the 
TSR pops up. Many non-TSRs also call 
this function, including Windows 3.0 
and Desqview. 

1NT21FUN37SUB0J (SetSWITCH- 
AR). This can be used to change the de¬ 
fault command-line switch character 
from / to - and the default path separa¬ 
tor from \ to /. To make DOS input look 
slightly more Unix-iike (e.g., dir -w 
/foo/bar rather than dir /w \ \foo- 
\ \bar), programs providing Unix util¬ 
ities, such as the MKS Toolkit, generally 
provide a small program that merely 
calls this function; presumably, this 
eases the transition into MS-DOS for 
Unix-bred graduate students. 

INT 21 FUN 4B SUB 01 (Load But 
Don V Execute). This is similar to docu¬ 
mented INT 21 FUN 4B SUB 00 (EXEC), 
but it returns control to the caller without 
executing the child program. The child 
program is ready for execution, however, 
making INT 21 FUN 4B SUB 01 perfect 
for debuggers. As I mentioned earlier, 
all three Microsoft debuggers (Debug. 
Symdeb, and CodeView), plus programs 
such as Turbo Debugger, use this undoc¬ 
umented subfunction. 

INT 21 FUN 50 (Set PSP). At any 
given moment, DOS has a current PSP. 
By changing the current PSP and other 
similar values, such as the current Disk 
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■ In the BIX community we take care of people who use IBM PCs or their compatibles. For example, our IBM Exchange offers a 
growing list of programs which you can download for free. These 2,168 progranw are the cream of the crop. All of them are tested 
in advance by BIX moderators so you know you’re getting top-quality, virus-free programs. Here are some of the most popular ones: 


BIX FILE NAME 

BIX CONFERENa 

DESaiPTION 

stars.zip 

microsoft 

Utility that turns your Windows desktop into a view of deep space. Choose impulse or warp speed 

and launch several Windows utilities from a floating pop-up menu. 

e.arc 

ibm.utils 

PubTic-domain text editor, with source code. 

secrets2.arc 

ibm.dos 

Condensed and edited messages from the ibm.dos/secrets topic. Tricks and undocumented 

internals of MS/DOS. 

tetns2.zip 

microsoft 

KLOTZ, a Tetris^' clone for Microsoft Windows 3. 

2zip25.zip 

ibm.utils 

Converts a variety of archive formats (including ARC. PAK, ZOO, LZH) to PKWare’s 

ZIP format. 

w3icons.zip 

microsoft 

40 new icons for the Windows 3 Program Manager. 

firework.zip 

microsoft 

Fireworks display in a window, for Windows 3. 

monitor.arc 

ibm.os2 

Continuous display of CPU load for OS/2 Presentation Manager. 

abort.exe 

ibm.utils 

TSR that aborts any program when you press Alt-C. 

dis386.zip 

ibm.utils 

Full-screen interactive machine language disassembler for 8086, 80286, 80386, NEC V20. 


Besides great free programs, the IBM Exchange offers dozens of informative and provocative conferences on OS/2, PC/DOS and 
MS/DOS operating systems, alternative 386 operating systems, utility software, communications programs, LANs and more. There’s 
even a “Repairshop” conference, and maybe as a last resort, an IBM clearing house. Beyond our IBM Exchange, we provide indus¬ 
try nev^ and product information that’s essendal to your performance as a microcomputer pro. All of these privileges are yours 
with a subscription to BIX. To find out more, call our special Customer Service number; 1-800-227-2983 (in NH call 603-924-7681). 

El\ 









HANDS ON 


Transfer Area (DTA), DOS can effec¬ 
tively multitask between different pro¬ 
grams. A program changes DOS’s cur¬ 
rent PSP, effectively setting the new 
foreground program, by calling INT 21 
FUN 50 with the new PSP in BX. INT 21 
FUN 50 is used by almost all TSRs and 
by multitaskers, such as Windows and 
Desqview; debuggers; and protected- 
mode DOS extenders, such as 386|DOS- 
Extender (to switch between a protected- 
mode program like AutoCAD/386 and 
the DOS extender itself), 

!NT 21 FUN 51 (Get P5P). This is 
used in conjunction with INT 21 FUN 
50. DOS’s current PSP is returned in 
BX, In DOS 3,0 or higher, you can use 
documented INT 21 FUN 62 instead. 
Note that both INT 21 FUN 51 and INT 
21 FUN 62 do not necessarily return the 
PSP of the program that called them: 
They return whatever is in the current 
PSP field of the DOSSDA. 

INT 21 FUN 52 (GetUstqfUsts}. This 
function returns in ES:BX the address of 
the DOS internal variable table, some^ 
times given the biblical-sounding name 
List of Lists, This undocumented struc¬ 
ture in turn contains pointers to many 
other undocumented DOS structures, in- 


D 

Ify changing the 
current PSP, DOS 
can multitask 
between programs. 



eluding the MCB chain, device driver 
chain, the Current Directory Structure, 
and SFTs. This is probably the most im¬ 
portant undocumented DOS function: 
Programs can use the information ex¬ 
tracted from the List of Lists to walk the 
DOS memory chain and, by extension, 
through the PSP chain, walk the CDS, 
SFT, and so on. For example, using this 
function, a coauthor of the book Undocu¬ 
mented DOS wrote a program that loads 
device drivers from the DOS command 
line. Among the many programs that call 
this undocumented function are the DOS 


utilities SUBST and JOIN (which poke 
the CDS) and Quarterdeck’s diagnostic 
program Manifest. 

INT 21 FUN 53 (Translate BIOS Pa 
rameter Block). Given a pointer to a 
BPB, this returns an equivalent DPB (see 
INT 21 FUN 32, above). 

INT 21 FUN 55 (Create New PSP). 
This is similar to documented INT 21 
FUN 26, but rather than simply copy the 
current PSP, it creates a proper child 
PSP. Desqview and Phar Lap’s 
386|DOS-Extendcr use this function. 

INT21 FUN 5D SUB 00 (Server Func¬ 
tion Cali), Part of DOS’s built-in support 
for networking, this function indirectly 
executes an INT 21 call using a specified 
computer ID and process ID (PSP). Be- 
cause a computer ID of zero indicates the 
current system, you can also use this call 
in nonnetwork situations. For example, 
the handle-based file rename and delete 
functions can be used with wild cards 
when invoked indirectly via INT 21 FUN 
5DSUBOO, 

INT 21 FUN 5D SUB 06 (Get DOS 
SDA). This returns in DS:S1 a far pointer 
to the DOS SDA. It’s effectively the ad¬ 
dress of the DOS data segment. Because 
the SDA includes such crucial values as 
the current PSP, current DTA, and the 
three DOS stacks, you can use this func¬ 
tion as part of a scheme for making DOS 
reentrant. The value returned in CX is 
the number of bytes (generally less than 
2K) to swap when the InDOS semaphore 
is set; DX holds the number of bytes that 
must always be swapped. After swapping 
SDAs, a program such as a TSR or a muL 
titasker can freely make INT 21 calls, re¬ 
gardless of the state of the InDOS flag 
(however, the program should watch for 
network critical sections, using INT 2A 
FUN 80 through INT 2A FUN 87). This 
function is called by Windows 3.0 and by 
TSRs created with the popular CodeRun- 
neR toolkit. DOS 4.0 and up can have 
multiple SDAs; INT 21 FUN5D SUB OB 
returns the list of SDAs. 

INT 21 FUN 5D SUB OA (Set Extend¬ 
ed-Error Information), This is used in 
conjunction with documented INT 21 
FUN 59 (Get Extended-Error Informa¬ 
tion). When a TSR pops up, it should 
save and restore the DOS extended-error 
information so that possible INT 21 
errors belonging to the pop-up program 
don’t corrupt the extended-error infor¬ 
mation belonging to the interrupted fore¬ 
ground process, Microsoft’s MS-DOS 
Encyclopedia (p. 352) recommends 
using the function for correct TSR opera¬ 
tion but doesn’t support it. 

INT 21 FUN 60 (Canonicalize Path 
String), This function returns the canon- 


Listing 1 : The FILES program running in a Windows 3.0 
DOS box, 

C:\™ 30 >filea > flles.log 
C:\WIN30>type flle^.log 


FUenarae 

Size 

Attr 

Heindles 

Owner 

AUX 

0 

0000 

l4 

9DA6 [NOT PSP] 

CON 

0 

0000 

44 

9DA8 [NOT PSP] 

PRN 

0 

0000 

14 

90A8 [WOT PSP] 

tfIN386 .SVP 

999424 

0020 

1 

4138 

USER .EXE 

2316S0 

0020 

1 

421A 

comm . Fon 

21360 

0020 

1 

421A 

HELVE .FUN 

59696 

0020 

1 

421A 

PROGWAN .m 

55200 

0020 

1 

421A 

PROCHAN .EXE 

55200 

0020 

1 

421A 

VOAOEM .FON 

55S4 

0020 

1 

421A 

ECASOWOA.PON 

5680 

0020 

1 

42iA 

EGA40WOA.FON 

8736 

0020 

1 

421A 

CCASOWOA.FON 

4672 

0020 

1 

421A 

CGA40tfOA.FON 

6704 

0020 

1 

421A 

PIFEDIT .EXE 

40124 

0020 

1 

42U 

VGAFIX .FON 

5776 

0020 

1 

421A 

mOA3e6.HOD 

29520 

0020 

1 

421A 

COMH .DRV 

7088 

0020 

1 

421A 

GDI .EXE 

129691 

0020 

1 

421A 

FILES .LOG 

524 

0020 

2 

42 lA 


Listing 2: FILES reveals orphaned file handles. 

C: \tJWD0C> Bk > nul 
Ci\UM30C> files > tJBp.tmp 
C!\UND0C> type tnip.tinp 


Filename 

Siae 

Attr 

Hai5dlea 

Owner 

AUX , 

0 

0000 

8 

9DED [NOT PSP] 

CON . 

0 

oooo 

22 

9DED [NOT PSP] 

PRN . 

0 

0000 

8 

9DED [NOT PSP] 

NUL . 

0 

0000 

1 

0AE9 [ORPHAN] 

TMP .TMP 

0 

0020 

2 

0AE9 
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On April 26, 


an awesome fight 
will end in a techn i 





o 




Okay, SO it won't exactly be Tyson-Holyfield, See who ends up on the ropes first. See who beats 

but The Computer Museum's 3rd Annual Computer whom to the punch. But, most important see who's 

Bowl still promises to be one of the most exciting left standing when all is said and done. The place: 

quiz games you'll ever witness. Join us ringside for The San Jose Convention Center, San Jose, CA. 

round after round of mind*boggling action as the With live broadcast via satellite to The Computer 

finest minds in the East and West go head to head. Museum in Boston. Don King, eat your heart out. 


Presented by 

The Association for Computing Machinery 


EAU CDAH lEAM 

WESf COAST TEAM 
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HANDS ON 




Listing 3: You can use FILES. C to create FILES.EXEandFREEUP.EXE. 


1* 

FILES.C — list all files in system file table 

MCB chain Isn’t a linked list (all blocks are contiguous), 

— can free up orphaned file handles 

but make It look as though It were 

*1 

Ideflne NEXT(mcb) (MK_FP(FP_SEG(mcb) + (mcb)->8lze +1, 0)) 

Microsoft C 6.0 (uses Inline assembler): 

cl flles.c 


cl -DFREEUP -Fefreeup.exe flles.c 

1* 

Does address "vec" fall Inside segment beginning at "start” 

Turbo C: 

and continuing for "size" paragraphs? 

tcc flles.c 

*1 

tcc -DFREEUP -efreeup.exe flles.c 

*1 

Int belongs(FP vec, USHORT start, USHORT size) 

USHORT seg « FP.SEG(vec) (FP_OFF(vec) >> 4); 

(Ulnclude <8tdllb.h> 

return (seg >» start) && (seg <« (start + size)); 

llnclude <stdio.h> 

} 

llnclude <dos.h> 

/» 

Is seg really a PSP? 

typedef unsigned char BYTE; 

typedef unsigned USHORT; 

Yes, If there’s an MCB at seg-l whose owner la this seg, 
and If the first two bytes In seg are an INT 20h (CDh 20h) 

typedef unsigned long ULONG; 

typedef BYTE far »FP; 

Instruction 

int l8.psp(USHORT seg) 

return ((((MCB far «) MK_FP(8eg-l,0))->owner =* seg) && 

#pragma pac]fc(l) 

typedef struct file { 

USHORT num_handles, open_mode; 

(»((USHORT far *) MK_FP(seg,0)) ** 0x20CD)); 

BYTE fattr; 

) 

USHORT dev_lnfo; // includes drive number 

FP ptr; 

/• 

USHORT start_cluster, time, date; 

Look for "orphaned" file handles: e.g., TSR>FOO.BAR or 

ULONG false, offset; 

TSR>NUL will leave FOO.BAR or NUL entry In SFT, 

USHORT rel_clu8ter, abs_cluster, dlr_8ector; 

consuming file handle. If the PSP of the file’s owner Is 

BYTE dlr_entry; 

COMMAND.COM and If there's only one owner, then we decide 

BYTE fllenameCll]; 

It’s an orphaned handle. 

ULONG share_prev_sft; 

*/ 

USHORT share_net_jiiachlne; 

Int orphan(file far »ff) 

USHORT owner_p8p; 

{ 

II ... 

static command_c«a_p8p » 0; 

) file; II for DOS 3.x, 4.x 

If (I ff->num_handles) 
return 0; 

typedef struct sysftab { 

If (1 command_com_psp) 1^ do Just one time «/ 

struct sysftab far *next; 

{ 

USHORT nura_flles; 

FP lnt2e * (FP) GETVECT(0x2E); 

file f[l]; 

MCB far «mcb; 

} SYS_FTAfl; 

ASM mov ah, 52h 

ASM Int 21 

typedef struct { 

ASM mov ax, e8:[bx-2] 

BYTE type; 

ASM mov word ptr mcb^2, ax 

USHORT owner; /* PSP of the owner */ 

ASM mov word ptr mcb, 0 

USHORT size; 

1* Walk MCB chain, trying to find COMMAND.COM PSP */ 
while (mcb->type ’Z’) 

BYTE unused[3]; 

BYTE do84[8]; 

if (belongs(lnt2e, FP.SEC(mcb), mcb->slze)) 

} MCB; 

{ 

command_com_psp = mcb>>owner; 

void fail(char *s) { put8(8); exit(l); ) 

break; 

) 

else 

Ilfdef _TURBOC_ 

#deflne GETVECT(lntno) getvect(lntno) 

mcb » (MCB far «) NEXT(mcb); 

#deflne ASM asm 

} 

#else 

return ((ff->owner.psp =» command_coffl_p8p) && 

Ideflne GETVECT(lntno) _dos_getvect(intno) 

(ff->num_handles == l)); 

Idefine ASM .asm 

} 

lendIf 

llfndef MK_FP 

Ideflne MK_FP(8eg,ofs) ((FP)(((ULONG)(seg) « 16) | (ofs))) 
lendlf 


ical or true form of a filename, with any 
SUBST, JOIN, ASSIGN, or network 
drive references resolved. Programs 
such as CHKDSK and the Norton Util¬ 
ities (NDD and SD) call this function to 
make sure the user isn’t trying to per¬ 
form low-level disk operations on an enti¬ 
ty that really isn’t a disk (e.g., SUBST E: 
C:\UNDOC followed by CHKDSK E:. 
Here, the canonical form of E:. is 
C:\UNDOC, which is a subdirectory, 
not a disk). 

INT28 (Keyboard Busy Loop), There 


is one problem with the InDOS sema¬ 
phore that is returned by INT 21 FUN 34 
(see above). When the user is sitting at 
the C> prompt, COMMAND.COM is 
sitting inside the DOS Buffered Key¬ 
board Input function (documented 
INT 21 FUN OA). This means that 
while waiting for the user to enter a 
command, the InDOS flag is set. Nor¬ 
mally, this, in turn, means that most 
TSRs would not be able to make INT 
21 calls while DOS is effectively 
idling. As a workaround for its own 


PRINT spooler, Microsoft added the 
INT 28 interface. Programs that are 
idling can periodically invoke INT 28; 
TSRs can hook INT 28 to get permis¬ 
sion to make INT 21 calls, even though 
the InDOS flag is set. Practically every 
commercial TSR hooks INT 28; some 
of them even remember to call it 
periodically. 

INT 2E (Execute Command). This 
strange DOS interrupt takes the com¬ 
mand string in DS:SI and passes it to the 
resident portion of COMMAND.COM; 
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Idefine IS_AUX(s) ((8[03»»*A‘) && (8C1]«'U') && (s[2]»»'X')) 
Ideflne IS_C0N(8) ((8[0]«'C') && (8C1]*«»0') && (8[2]«*'N’)) 
Ideflne IS_PRN(s) ((8C0]=*'P') && (8[1]«=»R') && (8[2]*=»N')) 

printf("Filename Size Attr Handles Owner\n"); 

prlntf("- - - - -\n"); 

do { /» FOR EACH SFT »/ 

niain(void) 

{ 

/» FOR EACH ENTRY IN THIS SFT »/ 

SyS_FTAB far »8ys_flletab; 
file far »ff; 
int size; 
int 1; 

for (l=ay8_filetab->num_fllea, ff=ay8_filetab->f; 

1—; 

((FP) ff) +* size) 

if (ff->num_handles) 

if (_osmaJor ** 2) 

ASM ffiov ah, ^2h 

ASM Int 21 

{ 

ASM lea bx, dword ptr e8:[bx+4] /* ptr to flrat SFT «/ 

II didn't bother with struct for D0S2 

ASM roov word ptr 8y8_flletab, bx 

ASM roov word ptr 8y8_flletab+2, es 

FP ff2 - (FP) ff; 
prlntf("|.8F8.", ff2 + 0x04); 
prlntf("S.3F8\t", ff2 + OxOc); 

/« DOS box of OS/2 1.x doesn't provide SFT */ 

printf("n01u\t", »((ULONG far *) (ff2 + 0x13))); 

If (ays_flletab ** (SYS_FTAB far *) -IL) 

printf ("Jtt)4X\ t", f f2 [0x02]); 

fail("system file table not supported"); 

) 


else 

switch (.osmajor) 

{ 

{ 

printf("J(.8F8.", ff-> filename); 

case 2: size « 0x28; break; 

prlntf("*.3F8\t", ff->filename >8); 

case 3: size « 0x35} break; 

prlntf("n01u\t", ff->f8lze); 

default: size * Ox3b; break; 

) 

printf("JKKX\t", ff->fattr); 
printf("Xd\t", f f->num_handle8); 

printf("S04X\t", ff->owner_p8p); 

/* Perform sanity check: Determine size of file structure 

if (1 is_psp(ff->owner_pap)) 

empirically from difference between strings "CON" and 

printf("[N0T PSP]"); 

"AUX." If this equals size computed via .osmajor, 
everything is fine. Otherwise, we reset size. */ 

FP P, q; 

if (orphan(ff)) 

prlntf("[ORPHAN]"); 

#lfdef FREEUP 

int 1; 

II only DOS 3+ 

/« i-lOOO: Set upper limit on string search in memory */ 

if (1 IS_AUX(ff->filename)) 

for (p»(FP)8y8_filetab->f, 1*1000; 1—, ) 

if (I IS_CON(ff->filename)) 

if (IS^UX(p)) 

if (I IS_PRN(ff->fllename)) 

break; 

if (orphan(ff) || (1 l8_p8p(ff->owner_p8p))) 

if (I 1) return 1; 

{ 

for (q»p, 1*1000; 1—, q++; ) 

if (1 (— ff->num_handle8)) // decrement owners 

if (IS_CON(q)) 

printfC [FREED]"); 

break; 

else 

if (1 1) return 1; 

printf(" [NOW Jfd]", ff->nura_handlee); 

/» size of file structure must equal span from AUX to CON «/ 

) 

if (size I* (q - p)) 

lendif 


printf("\n"); 

put8("size based on .osmajor looks wrong"); 

} 

size * q - p; 

/» FOLLOWED LINKED UST... »/ 

} 

sys_flletab * 8y8«filetab->next; 

} 

} while (FP_SEG(8y8^iletab) && 

FP_0FF(8y8_flletab) 1* (unsigned) -1); 

1* ... UNTIL END «/ 



^ return 0; 


all registers are destroyed in the process. 
Under the right circumstances, you can 
use INT 2E to write a TSR pop-up com¬ 
mand interpreter or to execute com¬ 
mands from within an application with¬ 
out reloading COMMAND.COM from 
disk. SET commands, invoked via INT 
2E, set the master copy of the environ¬ 
ment. 

INT 2F FUN 11 (Network Redirector), 
This large set of subfunctions defines an 
interface that is known as the network re¬ 
director, described earlier. Rather than 


call INT 2F FUN 11, a program desiring 
to create a new DOS file system hooks 
INT 2F FUN 11 instead, servicing re¬ 
quests from DOS. Essentially, the net¬ 
work redirector can be used to create new 
DOS logical drives, even if it is not 
networked. This undocumented function 
is used not only by network software, 
like PC LAN and FTP Software’s DOS 
implementation of TCP/IP, but also by 
nonnetwork software, such as 
MSCDEX. 

INT 2F FUN AE (Installable Com¬ 


mand), By hooking 2FAE00 and 
2FAE01, a program (generally a TSR) 
can install new internal commands to 
COMMAND.COM (i.e., commands 
like CLS that don’t load a program from 
disk). COMMAND.COM will call the 
program any time it receives a command 
it doesn’t otherwise know about. This 
can also be used to add a help system to 
the exiting COMMAND.COM reper¬ 
toire. Interestingly, such new internal 
commands are also then accessible via 
undocumented INT 2E. 

continued 
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HANDS ON 


Listing 4: Freeing an orphaned file handle. 


C:\UNDOC> 

freeup > freeup.log 


C:\UNDOC> type freeup.log 



Fllenane 

Size 

Attr 

Handles 

Owner 

AUX 

0 

0000 

6 

9DED [NOT PSP] 

CON 

0 

0000 

16 

9DED [NOT PSP] 

PRN 

0 

0000 

6 

9DED [NOT PSP] 

NUL 

0 

0000 

1 

0AE9 [ORPHAN] [FREED] 

FREEUP .LOG 0 

0020 

2 

0AE9 

:\UND0C>fUe8 




Fllenane 

Size 

Attr 

Handles 

Owner 

AUX . 

0 

0000 

6 

9DED [NOT PSP] 

CON . 

0 

0000 

16 

9DED [NOT PSP] 

PRN . 

0 

0000 

6 

9DED [NOT PSP] 


Manipulating the SFT 

To show how to use some of these undoc¬ 
umented functions, I decided to write a 
utility called FILES that displays infor¬ 
mation about all open files in the system. 
For example, listing 1 shows the output 
from FILES when running in a DOS box 
in Windows 3.0. 

Normally, there aren’t this many open 
files. Often you have to redirect the out¬ 
put of FILES to a file (e.g., files > 
files.log) to see anything other than 
AUX, CON, and PRN. When its output 
is redirected, FILES inherits an open file 
from COMMAND.COM: This shows up 
in the last line of listing 1 as FILES.LOG 
with two owners. 

FILES walks the DOS SFTs, descend¬ 
ing into each one. It starts with the first 
SFT, pointed to by the DOS List of Lists, 
a pointer to which is in turn returned 
from undocumented INT 21 FUN 52, 
displays any files in that table, and then 
goes into a loop following the next field 
in each SFT, until it finds a next field 
whose segment is 0 or whose offset is — 1 
(FFFF). Within each SFT, an open-file 
entry contains the filename, its size, at¬ 
tributes, a reference count, and the PSP 
of the program that first opened the file. 
This information is displayed by FILES. 

Under DOS 3.0 or higher, the FILES 
program puts much effort into finding 
file oddities, such as files whose owner is 
not a legitimate PSP, and files that have 
been orphaned, as shown in listing 2. 

The first three entries—AUX, CON, 
and PRN—are always present in the first 
SFT. FILES prints out [NOT PSP] after 
the owner ID 9DED, because it found 
that this was not a legitimate PSP. In¬ 
stead, the value is apparently the effec¬ 
tive PSP at the time that the SYSINIT ini¬ 
tialization code in IBMBIO.COM (PC- 
DOS) or 10.SYS (MS-DOS) opens AUX, 
CON, and PRN (SYSINIT relocates it¬ 
self to the top of memory, accounting for 
the high address). 


The next entry displayed in listing 2, 
NUL, is marked as an [ORPHAN]. An 
orphaned file handle is generally the re¬ 
sult of redirecting the output from a 
memory-resident utility to a file, as I did 
here with SideKick. TSR>NUL leaves 
behind an open SFT entry for NUL, 
because DOS can’t close a process’s 
files when it terminates via the TSR 
call (INT 21 FUN 31). Such orphaned 
file handles can cause mysterious sys¬ 
tem crashes, because, with enough or¬ 
phans clogging up the SFTs, there can 
be no free entries left to open files, and 
many programs blithely assume that 
all their file opens are successful. 

In the example above, FILES de¬ 
cided that NUL was an orphan because 
its owner was COMMAND.COM, yet 
it had only one owner. The program 
gets the PSP for COMMAND.COM 
and compares this with the owner PSP. 
If a file’s owner is COMMAND- 
.COM, it might be an orphan. In this 
example, TMP.TMP (to which I redi¬ 
rected the output of FILES) was not an 
orphan. But NUL has only one owner, 
and that owner is COMMAND.COM. 
This is a sure tip-off that the other party 
in the redirection hasn’t exited. Since the 
TSR has no possible use for this NUL 
handle (which it doesn’t even know 
about), it is safe to close this handle by 
decrementing its reference count in the 
SFT. Code to do so is handled in FI- 
LES.C by ^ifdef FREEUP (see listing 3). 

A considerable amount of the source 
code in FILES.C is devoted to issues sur¬ 
rounding the DOS version number. In 
addition to checking for an SFT pointer 
of FFFF:FFFF, probably returned from 
the DOS box in OS/2 1.x, the program 
also performs a sanity check to see if the 
size of the DOS file structure really 
matches the size that I’ve determined 
from the DOS version number. 

If FILES. C is recompiled to enable the 
free-orphan code, you can create FREE- 


UP.EXE in addition to FILES.EXE. As¬ 
suming that an orphaned NUL handle is 
still lurking around the SFT, running 
FREEUP produces the results shown in 
listing 4. Notice that FREEUP doesn’t 
do anything stupid like free up the file 
for its redirected output, and that AUX, 
CON, and PRN don’t get changed, even 
though they have invalid owner PSPs and 
are therefore otherwise perfect candi¬ 
dates for being freed up. 

FREEUP can be useful in AUTO¬ 
EXEC.BAT files where you want to dis¬ 
card the TSR’s initialization output 
without losing file handles: 

tsr > nul 
freeup > nul 

Who Is at Risk? 

There is already a large collection of 
popular PC applications that use undocu¬ 
mented DOS. Are the vendors of all 
these programs going to get burned with 
the next version of DOS? 

It’s instructive to read what Gordon 
Letwin, Microsoft’s chief architect for 
system software, says about this in his 
book Inside OS/2: “It may seem that if a 
popular application ’pokes’ the operating 
system and otherwise engages in unsa¬ 
vory practices that the authors or users of 
the application will suffer because a fu¬ 
ture release, such as OS/2, may not run 
the application correctly. To the con¬ 
trary, the market dynamics state that the 
application has now set a standard, and 
it’s the operating system developers who 
suffer because they must support that 
standard.’’ 

In other words, when popular applica¬ 
tions use undocumented DOS, it’s ulti¬ 
mately Microsoft that is inconvenienced, 
not the application’s developer. Mean¬ 
while, smaller developers can ride the 
coattails of the larger developer’s use of 
undocumented DOS. If enough impor¬ 
tant applications use it, yesterday’s un¬ 
documented hack becomes tomorrow’s 
de facto standard. The market has spo¬ 
ken. Amen. ■ 

Editor’s note: This article was adapted 
from the book Undocumented DOS: A 
Programmer’s Guide to Reserved MS- 
DOS Functions and Data Structures, 
edited by Andrew Schulman (Reading 
MA: Addison-Wesley, 1990). 


Andrew Schulman is a software engineer 
and writer at Phar Lap Software. He 
edited the book Undocumented DOS and 
contributed to the recent Extending DOS 
(edited by Ray Duncan). He can be 
reached on BIX c/o **editors. “ 
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HANDS ON 



JEFFREY H. LUBECK 
AND BRUCE D. 
SCHATZMAN 


Networking 

Windows 



M icrosoft’s Windows 3.0 has made short work 
of capturing the PC desktop. With increasing 
frequency, people are beginning to ask about 
networked environments. In many ways, the 
marriage of Windows and networks makes 
sense. Why would you want 100 separate workstations, 
each running local versions of Windows, if you can 
have just a few copies on file servers? 

But putting Windows on the file server poses some 
setup and configuration challenges, just as it does on 
stand-alone PCs. Last month, we examined some of the 
problems that people have encountered when installing 
Windows in stand-alone mode (see “Making Windows 
Work,” February BYTE). Here, we provide pointers 
for those of you implementing Windows on a network. 

Why on a Network? 

When you install Windows in stand-alone mode on a 
PC, all Windows software, including initialization and 
customization files and dynamic link libraries (DLLs), 
are on your local hard disk (see the figure). Thus, Win¬ 
dows is stored in its entirety on your own machine. 

In a networked environment, the Windows DLLs 
(i.e., executable files) can be stored permanently in a 
shared directory on a file server, while each user’s ini¬ 
tialization and customization files are kept on his or her 
local hard disk drive. Windows doesn’t actually run on 
the server, but some of its key files can be stored there. 
These executable files are transferred into local RAM 


at load time. 

For diskless PCs, DLLs are 
kept in the shared directory, 
and initialization and custom¬ 
ization files are stored in the 
user’s private directory on the 
file server. The SETUP pro¬ 
gram is smart enough to rec¬ 
ognize which configuration 
you have and takes the appro¬ 
priate installation actions. 

There are several advantages to running Windows 
from a file server. The most important are access and 
management of network resources through the Win¬ 
dows interface. You can connect and disconnect remote 
printers with the Control Panel, view and manage re¬ 
mote files with the File Manager, and view or change 
the status of print jobs on remote printers with the Print 
Manager. 

Installing Windows DLLs on a file server also 
means that local PC storage requirements are some¬ 
what reduced. On networks with large numbers of 
nodes, these savings can add up to dozens or hundreds 
of megabytes. This is especially important for concen¬ 
trations of PCs with small-capacity hard disk drives. 

Planning 

Before you consider running Windows 3.0 on a LAN, 
take a close look at the software applications, users. 


Making Windows 3.0 
work on a network takes 
planning, but the up¬ 
front work will save time 
and effort in the long run 


ILLUSTRATION FRANK ANSLEYei99t 
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NETWORKING WINDOWS 


and hardware configurations that make 
up your LAN. It makes sense to let Win¬ 
dows be the foundation of your LAN ap¬ 
plications only if most of your users are 
already running Windows applications 
on a frequent basis. Installing Windows 
on a network can be difficult and may not 
be worth the effort to satisfy the needs of 
a few isolated users. 

It is important to determine which 
software will play the lead on your LAN. 
Will it be a DOS-based menu for select¬ 
ing a mixture of applications, including 
Windows applications? Or will it be a 
Windows-based menuing system that 
will also control DOS applications? This 
depends not just on the overall percent¬ 
age of DOS versus Windows applica¬ 
tions, but on their frequency of use. The 
system administrator must take responsi¬ 
bility for studying these factors to deter¬ 
mine which approach to take* If Win¬ 
dows applications are more frequently 
used (despite the availability of more 
DOS applications), then your LAN menu 


ACTION SUMMARY 


Implementing 
Windows 3.0 on 
a Network 

Networks have become 
essential to almost every 
business. So, in many cases, 
has the use of a windowing 
environment* With the next 
step, implementing Windows 
on a network, you will reap 
even more benefits* They 
include being able to access 
and manage your network 
resources, connect and dis¬ 
connect remote printers, 
view and manage remote 
flies, and view or change the 
status of print jobs on remote 
printers. To find out how to 
run Windows 3*0 on a LAN, 
consult this step-by-step 
tutorial* 



should be Windows-based. 

Windows can have problems with PCs 
that don't adhere to common PC stan¬ 
dards or that lack hardware “muscle.'’ If 
there was ever a software package that 
could expose the idiosyncrasies of add-in 
memory boards, serial cards, network 
cards, printer ports, video cards, or any¬ 
thing else within a machine, it is Win¬ 
dows* 

It is a misconception that installing 
Windows on a high-performance server 
can improve its performance on slower 
PCs. You might think, for example, that 
placing Windows on a 33-MHz 386 is 
likely to boost Windows' speed for an at¬ 
tached group of ATs. But Windows does 
not run on a server in the same way that a 
database application does* All Windows 
code is executed out of local RAM using 
your local processor. The server func¬ 
tions mostly as a storage device for some 
key Windows files. 

The attraction of saving some space on 
local hard disk drives often tempts ad¬ 
ministrators to off-load the initialization 
and customization files onto the server, 
in addition to the executable files* Al¬ 
though this is possible, performance will 
drop appreciably, because Windows ac¬ 
cesses these files frequently and will be 
forced to go over the network each time it 
needs them* For this reason, diskless 
PCs may not give users the performance 
they want from Windows. If your net¬ 
work consists mostly of slower or disk¬ 
less PCs, you’d be wise to see a demon¬ 
stration of the performance level before 
deciding to install Windows on a server. 

The fact that a system provides greater 
ease of use to the end user does not mean 
it is easy to maintain. The LAN adminis¬ 
trator’s law of system management states 
that “as ease of use increases for the end 
user, so does maintenance complexity.'' 
LAN administrators should keep de¬ 
tailed records of configuration variations 
and prepare implementation plans for fu¬ 
ture maintenance requirements. 

Defining Your Environment 

Windows requires that you install a sepa¬ 
rate version for each unique hardware en¬ 
vironment (i.e., computer) on the LAN. 
As such, it is imperative to identify and 
differentiate between varying computer 
platforms* 

You can define your environment in 
two ways. First, determine all machine- 
specific variables that are relevant to the 
installation. This includes printers, vid¬ 
eo types, CPUs, mice, and so on. Sec¬ 
ond, determine your user-specific re¬ 
quirements, such as what applications 
they will be using, which printers they 


300 BYTE* MARCH 1991 


will be connected with, and what files 
they'll want to access. It is helpful to 
create a table of these items if you are 
working with a large network. 

It is crucial to identify the lowest com¬ 
mon denominator for machine-specific 
and user-specific groups. Review your 
machine-specific list and determine how 
many unique Windows configurations 
will be necessary. Logically group the 
users together in a fashion that mini¬ 
mizes the number of user-specific set¬ 
ups. You should install all variations of 
your hardware-specific list either on 
local hard disks or in separate shared di¬ 
rectories on the network* Finally, define 
sufficient environmental variables to be 
able to distinguish between all machine- 
specific and user-specific variations. 

When you have reached this point, you 
should write intelligent batch files to 
sample these environmental variables 
and determine which version of Windows 
should be run for each particular hard¬ 
ware configuration. For example, 
George Dart of Network Technology has 
developed batch files that query the cli¬ 
ent PC's network card and retrieve a 
serial number. The serial number acts as 
a pointer to a list of that machine’s con¬ 
figuration parameters (e.g*, RAM, CPU 
type, and video type)* After these pa¬ 
rameters are evaluated, the appropriate 
Windows version is launched. 

The Shared Network Directory 
If you are planning to install and run 
Windows from a shared directory on the 
network—for example, F:\\PUBLIC 
\\WIN30—remember to set all files in 
this directory to READ ONLY so that 
every user can access but not write to the 
files. You can do this from the Windows 
File Manager, from MS-DOS using the 
ATTRIB command, or from the net¬ 
working software (e.g., NetWare) using 
the FLAG command. Most Windows ap¬ 
plications must have READ ONLY status 
before they can be shared. 

Microsoft recommends that the shared 
directory not contain the files SYS¬ 
TEM.INI, WIN.INI, or WIN.COM. 
We, however, recommend that these files 
reside in the shared directory and that 
you install Windows versions for each 
hardware variation, making use of envi¬ 
ronmental variables. This way, you avoid 
problems that result from users logging 
into the network from machines other 
than their own (which may have a com¬ 
pletely different set of hardware and 
user-preference characteristics). Each 
unique machine characteristic must re¬ 
main constant with the system, indepen¬ 
dent of which user is using the machine. 

continued 







SmartCache'Plus: the grow-as-you-go 
approach to SCSI controUers 


START WITH THE BEST... 

DPT’s entry level SmartCache Plus board offers 
unrivaled price/performance for single-user 
systems. It features ISA or EISA bus mastering, 
and universal SCSI disk compatibility for all PC 
operating systems. SmartDriver software 
supports SCSI-2 peripherals like tape and 
optical drives. 


NOW ADD CACHING! 

Get DPT's award-winning caching technology in 
a plug-in module! Move up to disk caching 
speed without investing in a new controller. With 
an integral 512K cache, the module provides up 
to 5X performance gains for workstations, 
power users, and small multiuser systems. 


ADD MORE USERS, ADD MORE CACHE! 

Plug in a 2 MB or 4 MB memory module and 
accommodate up to 18 users from a single card 
slot. Ideal for medium-sized networks or 
multiuser systems. 


HOW ABOUT DISK MIRRORING? 

DPT’s SmartCache mirroring module provides 
100% disk fault tolerance by simultaneously 
writing all data to a second "mirrored" drive. No 
more data loss or costly system down-time due 
to disk failures. And unlike software mirroring 
schemes, fault tolerance is achieved with no 
performance penalties. 

PLUS STILL MORE CACHE, 

AND THEN SOME... 

Cable over to DPT’s 4 MB Cache Expansion Card, 
then grow your system to 16 MB by adding more 
plug-in memory modules—enough power for 
64-plus users I 

DPT has your solution—no matter how 
you grow. Performance, compatibility and 
upgradabillty make SmartCache Plus the 
only SCSI controller you’ll ever need. Fdr 
details, contact Distributed Processing 
Technology, 140 Candace Drive, Mait¬ 
land. FL 32751. Phone (407) 830-5522; 
FAX (407) 260-5366. In Europe (UK) 
phone 44 04 884 718 
FAX 44 04 884 8892. 
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NETWORKING WINDOWS 


CONFIGURATION AND START-UP FILES 

PC client Network server 



C:\AUTOEXEC.BAT 
calls network batch file 

I 

Do NET.BAT 
IPX 

NETBIOS 
NET 3 

F: LOGIN . 


►F: LOGIN 

Asks for name and password. 

Maps drives. 

Sets environmental variables 
using files such as 

SYS: PUBLIC\BATCH\ENVISET.INC 
and then calls a Windows batch file such as 
SYS: PUBLIC\BATCH\DOWIN.BAT. 
which then samples the environmental 
settings, sets up your locations, and 
launches Windows such as 
F:\PUBLIC\WIN30 VGA. 


You should plan on having some configuration files on the server ^ and others 
(as shown) on each client machine. Each configuration and start-up file has an 
appropriate location. 


In many cases, network users take ad* 
vantage of the MS-DOS SHARE com¬ 
mand when files are shared between pro¬ 
cesses. If you want to run Windows from 
a shared network directory in some net¬ 
working environments, the SHARE 
command can cause system problems, 
and it is best not to use it. 

Make sure that the users’ Windows di¬ 
rectory and the shared Windows direc¬ 
tory are in the PATH and in this order. 
For example, 

PATH=F: \ \ USERS \ \ USERl ;F: 

\\PUBUC\\WIN30 

Menuing 

Windows 3.0 comes fully equipped with 
an object-oriented menu front end that 
can use network search paths at the dis¬ 
cretion of the administrator. You can eas¬ 
ily configure Windows 3.0 menus for 
both individual users or groups, but users 
can encounter problems when they try to 
access their server files from different 
machines. 

Dart, one of the pioneers of installing 
Windows in a network setting, claims 
that “the single biggest problem is for the 
administrator to overcome the mind-set 
of ‘one user to one machine.’ Users have 
a tendency to swap, borrow, or otherwise 
log into machines that are not their own. 
Administrators thus have to differentiate 
between machine-specific settings in 


Windows, such as video type, and user- 
specific variables, such as screen colors 
and preferred printers.’’ 

You should build flexibility into log-in 
scripts. If a user who normally logs in 
from a VGA system logs in from a ma¬ 
chine with a CGA monitor, the log-in 
script must be able to detect this to pre¬ 
vent the system from hanging. 

Printing on the Network 
Often, a large LAN environment can 
have many different printers in use. 
Since most users find it tedious to page 
through multiple printer selections each 
time they start an application, it is impor¬ 
tant to display only those printers that 
will be used most often. You must be 
careful to configure the system properly. 
Windows can make use of environmental 
variables to achieve the desired result. 

Printing on the network using Win¬ 
dows 2.11 was relatively straightfor¬ 
ward, provided that you did not have 
more than three local and/or network 
printers. The Windows Control program 
allowed the linking of printers to the 
LPTl, LPT2, and LPT3 logical devices. 
This corresponds with Novell’s ability to 
“capture” print queues to LPTl, LPT2, 
and LPT3. As an example, if you had just 
a local dot-matrix printer, a networked 
Hewlett-Packard LaserJet, and a net¬ 
worked PostScript printer defined, it was 
easy to configure the system using 


LPTl, LPT2, and LPT3. However, if 
you were confronted with more than 
three printers, you had to use environ¬ 
mental variables to preselect the desired 
printers before entering the master Win¬ 
dows program. The unwelcome alterna¬ 
tive was to extensively train users in the 
use of the Control program. 

Although this problem has not been 
completely overcome in Windows 3.0, 
the situation has significantly improved; 
you can directly access network queues, 
so you (or users) can see what print jobs 
are in the queue, delete print jobs, and re¬ 
select printers easily. The users should 
set their defaults via the CAPTURE 
command in their initialization batch file 
before loading Windows, eliminating the 
need to use environmental variables. 

Avoiding Problems 
Sometimes, network operating software 
is loaded into upper memory (640K bytes 
to 1 megabyte) or high memory (the first 
64K bytes above 1 MB). There is a good 
chance that this will cause Windows to 
lock or fail during operation. If this hap¬ 
pens, try loading the network software in 
conventional memory (the first 640K 
bytes). (See the section on QEMM.SYS 
5.1 in “Making Windows Work” for 
more information.) 

Although SETUP modifies the PATH 
statement in your AUTOEXEC.BAT file, 
make sure that this statement appears be¬ 
fore any network calls. Most network 
log-in scripts or procedures can redefine 
the path and map drives. Make sure that 
the network PATH and MAP statements 
are set properly for your Windows con¬ 
figuration. 

If you have problems with SETUP for 
a machine on a network, try SETUP /I 
when you run SETUP. The /I option dis¬ 
ables SETUP’S hardware detection abili¬ 
ties. However, this may only be a short¬ 
term fix. For example, most ARCnet 
network interface cards (NICs) use a de¬ 
fault base address of 2E0 hexadecimal 
that runs in direct conflict with SETUP’S 
desire to test for an 8514 video card. If 
you are not using (and never plan to use) 
an 8514 video card, the SETUP /I op¬ 
tions solve this conflict. A more com¬ 
plete solution would be to change the base 
address of the NIC to somewhere in the 
3()0h-to-340h range. 

If you are experiencing poor perfor¬ 
mance from your network printer (e.g., 
bad page breaks, wrong font selections, 
or blank lines), you may need to change 
your NetWare print job configuration. 
Using the PRINTCON utility, set the 
Auto Endcap and Enable Timeout set¬ 
tings to “no.” 
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PC-MOS 

The Multiuser DOS Platform 

For The ’90s 


The 386 and now the 486 microprocessors have 
focused a lot of attention on the multiuser^ multi¬ 
tasking possibilities of advanced PCs, A myriad of 
software and hardware manufacturers are promis¬ 
ing a new age of multiuser options in the ■90s* 

But when you take a closer look, only one solu¬ 
tion focuses on the features you want and antici¬ 
pates the capabilities you need to use your PCs to 
their greatest potential. That solution is PC-MOS™ 
from The Software Link, the first DOS-compatible, 
multiuser, multitasking operating system. 


GATEWAV^'^ to Novell's NetWare®. This connectiv¬ 
ity lets a business configure its automation systems 
for departmental efficiency and expand affordably 
as needs grow with LANs or even WANs. 

DOS Compatllile 

The PC-MOS alternative is clear: DOS compati¬ 
bility means your users can continue to use all the 
popular software packages. And that means no 
investment loss, no retraining and no limitations 
in available applications. 


A Network Alternative 

The advantage to the PC-MOS shared processing 
solution is its ability to maximize the available 
memory on your PC, taking full advantage of ex¬ 
tended memory and sharing it with up to 25 users 
on inexpensive terminals or monitors. You can 
share data with the same speed and integrity of a 
network solution without the expense of network 
cards and the waste of under-utilized PCs. And no 
additional investment is required to get the multi¬ 
tasking capabilities inherent in PC-MOS. 

A Network Enhancer 

For affordable network aqiansion, PC-MOS 
servers can be connected to other servers with 
The Software Link's LANUnk or with the PC-MOS 

PO'MOS 1$ a tradeimarK Tha Software Lirik. All dther producls referetic$d atie 
trsjdemarK$ ol lh«lr reapactive companies. Prices, policies and speciricallons subject 
to change without ODtlce. 


An Unbeatable Solution 

The next decade of shared processing will be 
clouded with choices. Only one operating system 
was first to offer you DOS-compatible, multiuser, 
multitasking solutions. Only one operating system 
continues to provide unbeatable multiuser solu¬ 
tions for over 150,000 users. PC-MOS from The 
Software Link. Call today and set your computing 
sights on a more productive horizon. 



THE SOFTWARE LINK 


1 •800-451-LINK 

3577 Parkway Lane, Norcross, GA 30092 
{404)448-5465 FAX: (404) 263-6474 TELEX: 4996147 SWLINK 

VARS and RESELLERS: 

' ' Ask about our Sales Support Program 

GSA Sckedule/GSCXIK 90 AaS6448 



Cfrel* 292 on Inquiry Card (RESELLERS: 293). 









NETWORKING WINDOWS 



Under Windows 2.11, the WIN.INI 
file was usually the Achilles’ heel for 
most networks. Windows 2.11 had the 
annoying feature of writing only part of 
the modified WIN.INI file to the cur¬ 
rently resident directory location. These 
directory locations containing partial or 
“orphaned’* WIN.INI files resulted in 
unpredictable program execution. The 
LAN administrator needed to have the 
system configuration disciplined so that 
this would not occur. Under Windows 
3.0, the condition has been corrected by 
making the Program Manager aware of 
the location of the various master JNI 
files. (See the text box “SYSTEM JNI 
Settings” on page 306.) 

Novell Networks 

Windows is compatible with NetWare 
2.10 or higher. Both the network shell 
components and NetWare utilities must 
be version 3.01 or higher. These files in¬ 
clude NET3.COM, NET4.COM, NET¬ 
BIOS.EXE, IPX, COM, and BINDFIX 
EXE. 

While you are at a DOS prompt in 
Windows, you should never attempt to 
log in, log out, or attach to the network 


server—it will hang your system. Always 
perform these functions from the Win¬ 
dows Control Panel. 

If you are seeing file error messages, 
you most likely need to increase your file 
handle size from the NetWare default 
of 40 files to 60 files. You can do this 
by adding the following line to SHELL 
CFG: 

file handles = 60 

If you want to show the directory en¬ 
tries dot (.) or double dot (..) in NetWare 
(as MS-DOS would), add the following 
linetoSHELL.CFG: 

show dots = on 

The NetWare 3.01 shell can emulate 
these entries without problems tn Win¬ 
dows (earlier versions of the NetWare 
shell will cause problems). This helps 
applications when they're listing files 
and directories. 

When Windows is installed for Net¬ 
Ware, SETUP adds the loading of the 
utility NWPOPUP to the [WINDOWS] 
section of yourWIN.INI file: 


load^nwpopup. exe 

This utility displays all your incoming 
network broadcast messages. If you want 
to take advantage of SWAPFILE, how¬ 
ever, you must first temporarily disable 
NWPOPUP. You can do this by selecting 
the Disable Broadcast Messages option 
from the Network section of the Control 
Panel. (See chapter 13 of the Windows 
User Guide on setting up Swapfiles.) 

Mapping NetWare Drives 
If you redirect drives through mapping 
techniques—for example, if drive G on 
your path represents the mapped physical 
directory SERVER\\SYS VOLUME 
\\USER\\USER 1-Windows will only 
show the root directory (Server\Sys 
Volume) and in some cases may actually 
redirect the drive itself to the root direc¬ 
tory. To correct this situation, you must 
use the MAP ROOT command for each 
drive you want mapped before starting 
Windows. The MAP command should 
now read as follows: 

MAP ROOT G: =SERVER1 \ \SYS: 

ONE \\ USER \\ USER 1 

continued 



SOLID STATE DISKETTE AND DRIVE EMULATORS 

FOR DISKLESS SYSTEMS 

• Oisidess systems with local DOS and program storage 
for client LAN terminals, and embedded and industrial 
control systems. 

• Single or dual disk emulation of SVi” or diskettes. 

• EPROM, Plash EEPROM and SRAM technology. Flash 
EEPROM models are electrically erasable. SRAM models are 
battery backed. EPROM models are uttraviotet erasable. 

• On-board EPROM programmer—simply copy a diskette 
to program the EPROMs or Flash EEPROMs. Flash 
EEPROMs remotely programmable on LANs. 

• Two Autoboot modes, a File (read) and a Programming mode 
—automatic disk drive designation set-up during booting. 

• Utilities and Users Manual included. 

• List prices from $195. OEM prices available. 



I CURTIS, INC. 



2637 North Fatniiew Ave.*St. Piut, MN 55113 

1 612/631-9512*Fax 612ffi31.g5Q8 



* I8M PC. XT, AT. PSa and PC DOS are tradamattis of IBM; MS DOS Is a trademaik of Mossott 



In Place whrle you use your computer. 
Avoids Costly Repairs. Protects del rente electronics 
from dust, spills, smoke, ashes, staples. 

Soft, Flexible, retains normal keyboard feel. 
Washable, Durable High-Tech Polynier lasts years. 
Hundreds of Models. SafeSkin Is avaNabie for most 
PCs, laptops, workstations and clone keyboards. 
Office ■ Home ■ Factory ■ Classroom ■Laboratory 
List Price $29:95. Please call or write for free color 
brochure. Dealer inquiries encouraged. 


KEYBOARD PROTECTOR 


Merritt Computer Products^ Inc. 

S565 Red Bird Center Dr.. Suite I SO ■ Dallas. T^s 7S237 
f2j4) 339 0753 - FAX (214) 339 1315 
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MOffi THAN YOU 
ASHED FORT 

Contact Us To Stop Unwanted 
Advertising Mail. 

Most folks like advertising 
mail. They get special offers^ 
sweepstakes chances, free gifts, 
good prices on things they 
can’t find anywhere else. And 
shopping by mail or phone is 
quick and simple. 

But if you’re one of those 
people who would rather not 
receive advertising mail, we 
can help. 

Send us your name and full 
address and well tell partici¬ 
pating national mailers to 
remove your name from their 
mailing lists. 

After all, they want to talk to 
people who want to listen. 



Mail Preference Service 

Direct Marketing Association 

11 West 42nd Street 

P.O. Box 3861 

New York, NY 10163-3861 


Name 


Street Api. 


City 


Stare Zip 


Variation of my name 


—Megatel PC+^- 

PC XT Compatibility 
On a 4"x6" Board 



• 3 Serial Ports • 

• 3 watts (typical) 

• XT Bus Expansion * 

• Reai Time Ciock 

• NEC V-40® 

Processor 

• SCSI Hard 
Disk Controi 

• Up to 768k 
Main Memory 


Wiil boot PC MS 
and DR DOS™ 

Up to lO Mhz CPU Ciock 
Frequency 

Fioppy Disk Controi 
(1.44 M support) 

Hercules, Monochrome, 
CGA Video/Color LCD 
Controller 

Complete RS-232C 
Drivers 


Megatel Computer Corporation 

(416) 245-2953 FAX (416) 245-6505 
125 Wendeil Ave., Weston. Ontario M9N 3K9 

Densitron Corp 


2540 West 237th St., Torrance, CA 90605 
(213) 530-3530 FAX (G2/G3) (213) 634-8419 
Teiex ii: 910- 349-6200 Europe/UK 0959 76600 


HfP$: Italy 
39 331 772 000 
Germany 
49 6074 98031 
UK. 

44 969 71011 
Netherlands 
31 838 541 301 
Australia 
61 03 568 0988 
France 

33 1 49 65 2550 


Cebit’ 91 
Canada Stand 
Hall Six 


Austrio 

43 222 587 6476 

Finland 

358 0757 1711 

Sweden 

46 4097 1090 
Norway 

47 986 9970 
Denmark 
45 244 0488 


SM Xt> ^ DM Cord - NEC Cnji CSfi^ MS* DH Qwrk ~ F. * HL Manu(Y?clijrlno CO- 


megatel 
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SYSTEM.INI Settings 


Y OU can modify many of the set¬ 
tings mcluded in the SYSTEM 
JNI file to correct or improve 
Windows' performance on a 
network. A unique version of SYS¬ 
TEM iNl must reside in each user's 
persona] Windows directory or match 
the user's environment settings. There¬ 
fore, each version ofSYSTEM.INI has 
to be modified to have the full effect. 
Here arc some descriptions and sugges¬ 
tions regarding the most critical set¬ 
tings. 

The [Bool] Section 

Network, drv= Specifies the network 
driver filename you are using; the de¬ 
fault is none. Most network driver 
choices are available using SETUP. You 
modify this setting by choosing the 
SETUP icon located in the Main gioup 
window and modifying your network 
choice. If you want to install a network 
driver that Windows doesn’t provide, 
you need to run SETUP all over again 
from MS-DOS. 

The [Standard] Section 
SYSTEM.INFs [Standard] section con¬ 
trols systems running in standard mode . 

Int28Fllter= A numeric setting 
that determines the number of 1NT28 
hexadecimal interrupts that are gener¬ 


ated to software loaded before Windows 
while your system is idle. The default 
value is 10. Increasing the value im¬ 
proves Windows’ performance but can 
cause conflicts with memory-resident 
software such as network shells. Chang¬ 
ing the setting to 0 eliminates the inter¬ 
rupts. Users of communication applica¬ 
tions on a network should be aware that 
the lower the value of Int2SFilter, the 
higher the system overhead, which can 
cause conflict with the communication 
application. 

No tAsynchSw itching = Controls 
whether Windows provides the ability to 
switch away from an application after it 
has made an asynchronous NetBIOS 
call. The default value of 0 establishes 
that task switching is not available. With 
a value of 1, task switching is available. 
Network users should determine if any 
of their applications will receive net¬ 
work messages while switched to other 
applications; if an application does re¬ 
ceive messages and you have a setting of 
1, your system may fail . 

HetHeapSlze^s A numeric selling 
(in kilobytes) that determines the size of 
the buffer pool allocated in convention¬ 
al memory (640K bytes) for moving 
data over a network. The default value 
is 8, but many networks require a bigger 
buffer size. The laiger the buffer size. 


the smaller the amount of memory pro¬ 
vided to applications. 

The [386Eiih] Section 
SYSTEM JNFs [386Enh] section con¬ 
trols 386 systems with at least 2 mega¬ 
bytes of memory and running in en¬ 
hanced mode. 

AllVHsExalu3ive= A Boolean set¬ 
ting that controls whether an MS-DOS 
application can run in a window or must 
run in exclusive full-screen mode, re¬ 
gardless of the settings in the program 
information file. The default setting is 
false. If the setting is true, network 
users will see an increase in the time it 
takes for Windows sessions to be com¬ 
pleted. 

FileSy sChange= A Boolean setting 
that controls whether the File Manager 
automatically receives messages from 
non-Windows applications when those 
applications create, delete, or rename 
files. If the setting is false, a virtual ma¬ 
chine can perform file manipulation 
while running independently of the File 
Manager. If it is true, all messages auto¬ 
matically go to the File Manager, and 
system performance is degraded. 

InD0SPolllng= A Boolean setting 
that determines whether other applica¬ 
tions can run when memory-resident 
software has the InDOS flag set. The de- 


This will make the directory USER\\ 
USER! appear to be the root of drive G. 

We recommend that you only use the 
MAP ROOT command for directories 
with program files. The MAP command 
should be used for directories with data 
files so that the user can move around 
within subdirectories. Here is an ex¬ 
ample: 

MAP ROOT G: SERVER! \ \ SYSiONE 
\\ PUBLIC WWINAPPS 
MAP S:SERVER1 \\ SYSiONE \ \ 
USERS \USER1 \WINDATA 

Windows in enhanced mode can do 
some additional adjusting of your net¬ 
work drive mappings. In standard mode, 
all drive mappings that are changed 
while inside Windows are reset to the 
original mappings when you exit Win¬ 
dows. For example, changing drive G to 


represent \ \PUBUC\\WINAPPS from 
\\USER\\USER 1 will be reset to 
\\USER \ \USER1 on exit. In enhanced 
mode, you can make all drive mappings 
stay in place even after leaving Windows 
by adding the following line in the [NET¬ 
WARE] section of your SYSTEM.INI 
file: 

RestoreDrive=False 

The default for each virtual machine 
in enhanced mode is to have its own 
(Local) set of drive mappings. Thus, 
changing the mapping in one machine 
does not affect the other. If you want to 
have mapping (or any mapping change) 
affect all virtual machines (Global), use 
the following setting in the [NETWARE] 
section of SYSTEM.INI: 

NWshareHandles=True 


Microsoft LAN Manager 

Early versions of LAN Manager 1 .x will 
not run with Windows; they will need to 
be upgraded. Also, you should be aware 
that the software cannot be loaded into 
high memory. 

LAN Manager 1 .x Enhanced includes 
pop-up services that enable you to see in¬ 
coming broadcast messages. This feature 
can cause problems with Windows’ dis- 
play. 

If you want to have pop-up services, 
you use the LAN Manager WlnPopup 
utility, which is designed to work with 
Windows. The utility should be located 
in the LAN Manager NETPROG direc¬ 
tory and should also be included in your 
path. 

To have the utility start with Win¬ 
dows, you would use the load option in 
the [WINDOWS] section of WIN.INI, 
as follows: 
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fault setting is no. You must change the 
setting to yes if your memory-resident 
software needs to be in a critical section 
to perform operations off an INT28 
hook. When the setting is yes, system 
performance is degraded. 

INT28Critical= A Boolean setting 
that specifies whether a critical section 
is required to handle INT28h interrupts 
for a memory-resident software applica¬ 
tion. The default setting is true. If your 
network’s virtual device does internal 
task switching on INT28h interrupts 
and the system is crashing, you may 
need a critical section. If you do not 
need a critical section, change this set¬ 
ting to false; this should improve Win¬ 
dows’ task switching. 

NetAsynchFallback= A Boolean 
setting that can require Windows to try 
to save a NetBIOS request if it is failing. 
The default setting is false. Windows 
has a global network buffer to handle 
data; if sufficient space is not available 
in this buffer when an application 
makes a NetBIOS request, Windows 
fails the request. If you change this set¬ 
ting to true. Windows tries to save the 
request by creating a buffer in local 
memory and preventing all virtual ma¬ 
chines from processing until the data 
has been properly received and the 
time-out period has passed. The time¬ 


out period is controlled by NetAsynch- 
Timeout. 

NetAsynchTiineout= A setting (in 
seconds to one decimal place) that de¬ 
termines the length of a time-out period 
if Windows is attempting to save a fail¬ 
ing NetBIOS request. The default is 5.0 
seconds and applies only if NetAsynch- 
Fallback is set to true. 

NetDMASize= Determines the buf¬ 
fer size (in kilobytes) for NetBIOS 
transport software. The buffer size al¬ 
ways represents the largest value estab¬ 
lished by this setting or the value estab¬ 
lished by DMABuffersize. 

Network= Represents the 386 en- 
hanced-mode synonym for Device. The 
default is none and is controlled by 
SETUP. 

PSPIncrement= A setting (numeri¬ 
cal from 2 to 64) that tells Windows to 
reserve, in 16-byte increments, addi¬ 
tional memory for each successive vir¬ 
tual machine if UniqueDOSPSP is true. 

ReflectD0SInt2A= A Boolean set¬ 
ting that tells Windows to run through 
or reflect DOS INT 2A signals. The de¬ 
fault is false, which instructs Windows 
to run through this type of signal, pro¬ 
viding more efficiency. If you have 
memory-resident software that requires 
knowledge of INT2A messages, change 
the setting to true. 


TiinerCrlticalSection= A setting 
(in milliseconds) that tells Windows to 
go into a critical section around any tim¬ 
er interrupt code and use the time-out 
period specified. A value greater than 0 
guarantees that only one virtual ma¬ 
chine at a time will receive time inter¬ 
rupts. Some network memory-resident 
software will fail if a value greater than 
0 is not used. System performance 
slows with the use of this setting. 

TokenRingSearch= A Boolean set¬ 
ting that instructs Windows to look for a 
Token Ring network adapter on ma¬ 
chines with the IBM AT architecture. 
The default is true. This search can in¬ 
terfere with another device. 

UniqueD0SPSP= A Boolean setting 
that can instruct Windows to start every 
application at a unique memory address 
(PSP). The default setting is false. If the 
setting is true, each time that Windows 
creates a new virtual machine to start a 
new application, a unique amount of 
memory below the application is re¬ 
served. PSPIncrement controls the 
amount of memory that is reserved. 
This approach guarantees that applica¬ 
tions in different virtual machines will 
start at different addresses. In some net¬ 
works, the load address of the applica¬ 
tion is used to identify each process on 
the network. 


load=winpopup.exe 

If you do not want this feature, remove 
the messenger and netpopup arguments 
from the line wrkservices in LAN- 
MAN.INI (the LAN Manager root di¬ 
rectory). For LAN Manager 2.0 En¬ 
hanced, Windows needs to have the 
DLLs NETAPI.DLL and PMSPL.DLL 
in the LAN Manager NETPROG direc¬ 
tory and in your PATH. 

Other Networks 

For networks that support MS-NET and 
NetBIOS, be aware that the Print Man¬ 
ager cannot handle multiple print 
queues, so print jobs may be listed im¬ 
properly. 

To run Banyan Vines 4.0 with Win¬ 
dows in enhanced mode, you need to ob¬ 
tain patch ‘OH.’ When running Win¬ 
dows in enhanced mode, you can run 


only one application at a time that makes 
use of NetBIOS. For example, if you are 
printing to a remote printer from a Win¬ 
dows application or running an applica¬ 
tion that uses NetBIOS, be sure to close 
all other virtual machines. 

Also, you should remember that if you 
want to use Windows printing functions 
and run non-Windows applications with 
Vines 4.0, you need to have NetBIOS 
loaded. 

For 3Com networks, be aware that 
3+Share and 3+Open LAN Manager 
use completely different drivers. Also, if 
you are going to use a 3Com XNS proto¬ 
col stack, the following item must be in¬ 
cluded in the [386Enh] section of SYS- 
TEM.INI: 

TimerCritical Section = 10000 
If you are not going to use the XNS stack 


and are having problems. Just remove 
that line. 

Final Thoughts 

The key to installing Windows on a net¬ 
work is planning. Even though your user 
base may be pressuring you to install 
Windows right away, there is simply no 
substitute for a thorough definition of 
your requirements and an implementa¬ 
tion plan. 

Taking the time for such preparation 
may delay your initial installation. In the 
long run, however, it will save you time 
and effort. ■ 


Jeffrey H. Lubeck and Bruce D. Schatz- 
man are systems consultants in the Seat¬ 
tle area. They provide systems design and 
implementation services throughout the 
U.S. You can reach them on BIX c/o 
**editors. ” 
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SOME ASSEMBLY REQUIRED 



STEVE APIKI 


Lossless Data 
Compression 



A t first glance, the concept of data compression 
seems too good to be true. The idea of shrink¬ 
ing information without losing any of it looks 
to be a someth ing-for-nothing proposition 
that violates what should be one of Newton’s 
lesser-known laws: the law of conservation of data. 

Despite the aura of mystique that surrounds it, data 
compression is based on a simple idea: mapping the 
representation of data from one group of symbols to an¬ 
other, more concise series of symbols. Data-compres- 
sion programs and dedicated compression hardware use 
several different algorithms to achieve this end. 

Two compression schemes, Huffman coding and 
LZW coding (for Lempel and Ziv, its creators, and 
Welch, who made substantial modifications), form the 
basis for much of the compression that we use from day 
to day. These techniques also represent two distinct 
schools of compression algorithms. An understanding 
of how each algorithm works provides an excellent 
background in compression in general. 

Both Huffman and LZW coding are lossless com¬ 
pression techniques. They are appropriate to use for 
compressing any kind of data because the expanded 
representation is identical to the original input to the 
compressor. Joint Photographies Experts Group 
(JPEG), Motion Picture Experts Group (MPEG) (see 
“Putting the Squeeze on Graphics,” December 1990 
BYTE), and other cutting-edge image-compression al¬ 
gorithms achieve fantastic compression ratios at the ex¬ 


pense of exact data reproduc¬ 
tion. These techniques work 
well for images and sound 
data, but they are not appro¬ 
priate for general data. 

Huffman c^ing, original¬ 
ly proposed sometime in the 
early 1950s, reduces the num¬ 
ber of bits used to represent 
frequent characters and in¬ 
creases the number of bits used for infrequent charac¬ 
ters. The LZW method, on the other hand, encodes 
strings of characters, using the input stream to build an 
expanded alphabet based on the strings that it sees. 
These two very different approaches both work by re¬ 
ducing redundant information in the input data. 

Huffman Coding 

Huffman coding is probably the best-known method of 
data compression. The simplicity and elegance of the 
technique have made it a longtime academic favorite. 
But Huffman codes also have practical applications; for 
example, static Huffman codes are used as the last 
stage of JPEG compression. The MNP-5 data-compres- 
sion standard for modems (see “4800 Bits, No Errors,” 
June 1989 BYTE) uses dynamic Huffman compression 
as part of its process. Finally, Shannon-Fano coding, a 
close relative of Huffman coding, is used as one stage 
in PKZIP’s powerful “imploding” algorithm. 

continued 


Two algorithms— 
Huffman coding and 
LZW coding—are 
at the root of most 
compression 
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Huffman coding works on the premise 
that some symbols are used more often 
than others in data representation. The 
most common representation, the ASCII 
alphabet, uses 8 bits for each character. 
In English, the letter e is considerably 
more likely to appear than the letter 
yet we use the same number of bits to rep¬ 
resent each. If we used only 4 bits for an e 
and 12 bits for each we would save 
some bits whenever storing English text. 

Huffman coding formalizes this idea 
of relating symbol length to the proba¬ 
bility of a symbol’s occurrence. Static 
Huffman coding requires you to have a 
table of probabilities before you begin 


compressing the data. This table can be 
compiled from statistical observations 
(such tables have been compiled for in¬ 
puts like English), or the compressor can 
prescan the input data to find the symbol 
probabilities before it starts to compress 
the data. 

The compressor and decompressor 
can construct an encoding tree with this 
probability information. The encoding 
tree is a binary tree with one leaf for each 
symbol. To construct the tree, the com¬ 
pressor starts with the two symbols of 
lowest probability. It then combines 
these two as two leaf branches under a 
node; this node, in turn, is assigned the 


sum of the two probabilities. The com¬ 
pressor then considers this node along 
with the rest of the symbols in the proba¬ 
bility list, and it again selects the two 
least probable items. It continues to build 
and combine nodes until it builds a single 
tree, with the probability at the root 
equal to 1. 

The resulting tree has leaves of vary¬ 
ing distance from the root. The leaves 
that represent the symbols with the high¬ 
est probability are closest to the root, 
while those with the lowest probability 
are the farthest away. 

To encode a symbol, the compressor 
finds the path from the root of the tree to 


Listing 1; Dynamic Huffman compression/expansion pseudocode. All structure references are simplified for readability. 
Unless explicitly noted, structures are elements of the Tree array. For example, char, parent should properly read 
Tree [char]. parent. 


PROCEDURE huffman compress 

tree <- ROOT // initialise the tree 

ad<Lno<le (empty leaf, ROOT, 0) // add the empty leaf to the tree 
char <- (next character from buffer)// read in the first character 


If add this char to the tree 
II send the first character 
// as a literal character 


addLnode(char, ROOT, 1) 
write char to output buffer 

WHILE (input buffer not empty) 

If read in a character 
char <- (next character from buffer) 

IF (char is not known) 

transmit(empty leaf code) 

write char to output buffer // send the literal character 
update_tree (empty leaf code)// adjust the tree 
IF (all nodes not full) 

II add to the tree 
ad(Ljiode(char, empty leaf, 1) 

If move empty leaf 
add_node(empty leaf, empty leaf, 0) 

ELSE II last node to add 

// assign empty leaf info to char 
char.parent <- empty leaf.parent 
ELSE 11 this character is known 

transmit(char code) 

update_tree (char code) If adjust the tree 
CONTINUE 

PROCEDURE huffman expand 

tree <- ROOT If initialise the tree 

add_node (empty leaf, ROOT, 0) If add the empty leaf to the tree 
char <- (next char from buffer) // read in literal first character 


II add this char to the tree 
II write the first character 

II read in a code 
// adjust the tree 


add_node(char, ROOT, 1) 
write char to output buffer 
WHILE (input buffer not empty) 
char <- incode(buffer) 
update_tree (char code) 

IF (char«empty leaf) 

char <- next char from buffer// read in literal character 
IF (all nodes not full) 

II add to the tree 
ad(i_node(char, empty leaf, 1) 

II move empty leaf 
add_node(empty leaf, empty leaf, 0) 

ELSE II last node to add 

11 assign eii^ty leaf info to char 
char.parent <- (empty leaf.parent) 
write char to output buffer 
CONTINUE 


II Huffman compression support routines 

II assume expander has same tree structure as compressor for 
If readability. In reality, each expansion tree node has daughter 
II pointers as well as a parent pointer. 

11 add a node to the tree 
PROCEDURE add_node (code, parent, branch) 
code.parent <- parent If assign parent pointer 

code.bit <- branch // assign bit for this code 

oode.veight_ptr <• (next available spot in weight list) 

IF (code is a character) 

Weightlist[code.welght_ptr] <- 1 
else //code is the empty leaf 

Welghtllst[code.welght_ptr] <- 0 
ENDIF 


// increment weight 
- MAXWEIGHT) 


PROCEDURE update_tree(code) 

WHILE (code I* ROOT) 

WelghtllstCcode.welght_ptr] -h- 
IF (Welghtll8t[code.welght_ptr] 
scale(weight1ist) 

IF (Welghtllst[code.welght_ptr] > Welghtlist[code.welght_ptr-l] 

I f if weight is greater than 

II that of node listed above 
II it in the weight list 

8wap_node<-(heavie8t node, which is lighter than code) 

IF (swap_node l« code.parent)// don't swap if parent-child 
swap(8wap_jiode, code) 
code< - code. parent 
CONTINUE 


PROCEDURE transmit (code) 

DO 

push code.bit 
code<-code.parent 
WHILE (code I- ROOT) 
pop bitstack 

PROCEDURE Incode (buffer) 

code<-R00T 

DO 

blt<-(next bit from buffer) 
IF (bit*0) 

code<-code, 2 ero_daughter 
ELSE 

code<-code. one_daughter 
WHILE (code.daughter 1* NULL) 
RETURN code 


// transmit a Huffman code 

II push this code's bit on a stack 
II move to parent node 

11 send the bits to output 

11 read a Huffman code 
11 start at the root 

II read in a bit 

11 Jump to eero child 

//or one child 
// until you find a leaf 
II leaf location is its value 
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the symbors leaf. Suppose the compres¬ 
sor wants to encode the letter s. It starts 
at the Jeaf corresponding to s and jumps 
to the parent node, noting which branch 
(0 or 1) it was on. It continues to jump up 
the tree until it reaches the root. The list 
of branches, when reversed, describes 
the path from the root to s: This is the 
symbol’s Huffman code. 

High-probability characters are close 
to the root, so their codes are short. Low- 
probability characters are far from the 
root and have longer codes. 

To decode, the decompiessor takes 
the code and processes it in reverse. That 
is, it starts at the root of the tree. If the 
first bit in the code i$ a I, it jumps to the 
node on the 1-branch from the root. It 
continues reading bits and jumping until 
it reaches a leaf; the symbol at the leaf is 
the decoded character. 

One more property of the Huffman 
tree bears discussion. Because symbols 
are always leaves, symbol nodes never 
have any children. When the decompres* 
sor gets to a leaf node, ic knows to stop 
reading from the input immediately be¬ 
cause it knows it has reached a leaf. In 
other words, one Huffman code is never 


the prefix of another. This means that al¬ 
though code lengths are variable, the 
compressor always knows when one code 
ends and another begins, and there is no 
need to explicitly place delimiters be¬ 
tween codes. 

Dynamic Huffman CodUing 
The greatest difficulty with Huffman 
codes, as you probably noticed from the 
discussion above, is that they require a 
table of probabilities for each type of data 
to compress. This is not a problem if you 
know you will always compress English 
text; you simply provide a suitable En¬ 
glish text tree to the compressor and de¬ 
compressor. The JPEG protocol defines 
a default Huffman tree for compressing 
JPEG data. In the general case, when you 
don't know the symbol probabilities for 
your input data, static Huffman codes 
can’t be used effectively. 

Fortunately, a dynamic version of 
Huffman compression can construct the 
Huffman tree on the fly while reading 
and actively compressing. The tree is 
constantly updated to reflect the chang¬ 
ing pFobabilities of the input data. 

Listing 1 contains a pseudocode ver¬ 


sion of a dynamic Huffman compres¬ 
sion/decompression program. The actual 
code, which is available from the usual 
sources, is written in 8088 assembly lan¬ 
guage. These programs are based on an 
algorithm described in reference 1, 
which cites a number of original sources. 
Reference 2 presents a more efficient, al¬ 
though complex, algorithm for dynamic 
Huffman compression. 

The key to starting with an uninitial¬ 
ized tree is the introduction of an empty 
leaf. The empty leaf is simply a leaf node 
with no symbol attached to it; this leaf 
has zero probability. The initial tree, 
held by lx>th the compressor and de¬ 
compressor, has only the root and a sin¬ 
gle empty leaf. 

The compressor starts the ball rolling 
by reading in a character. It attaches this 
character to the l-branch of the root, 
leaving the empty leaf on branch 0. It 
then sends this character to the decom¬ 
pressor as a literal ASCII code, and the 
decompressor makes the same adjust¬ 
ment to its tree. 

For each character read thereafter, the 
compressor performs the following 
steps. First, it checks to see if the code is 


^Writing a TSR is exceptionally easy* 
... and now it's inexpensive tool 

Now you can turn Turbo Pascal programs 
into rock solid TSRs with ease. TSRs Made 
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in the encoding tree. If the code is there, 
the compressor sends it in the same fash¬ 
ion as in the static case. If not, it sends 
the code for the empty leaf. Then it sends 
the new character as a literal ASCII 
code. Finally, the compressor adds two 
codes, one for a new empty leaf on 
branch 0 and one for the new code on 
branch 1, When the tree is full (i,c,, 
when all characters have been seen), the 
compressor just changes the last empty 
leaf node into the last character. 


The decompression program can 
make adjustments to its tree because it 
has exactly the same tree as the compres¬ 
sor, When it receives an empty leaf code, 
it reads the next code from the com¬ 
pressed data as an ASCII literal. It then 
employs the same update routine as the 
compressor uses to update the tree. 

The empty leaf and the uninitialized 
tree donT solve the problem of keeping 
track of changing probabilities, however. 
To do that, you need to introduce weights 


to each node in the tree and update these 
weights as you process the input data. 
You also need to maintain a list of node 
designations (and weights) sorted by 
weight. 

l^ch character starts at weight 1 (the 
empty leaf starts at 0). Whenever the 
compressor transmits a character that 
is in the table, it increments the weight 
of that character’s node. If this change 
makes the character node heavier than 
nodes that are listed higher in the weight 
list, the compressor swaps the character 
node with the heaviest node that is lighter 
than the character node. By swapping, I 
mean trading parent nodes and branch 
designations only; the children of the 
swapped nodes are not affected, so there 
is no danger of a leaf node becoming in¬ 
ternal, or an internal node becoming a 
leaf. 

The compressor then jumps up the tree 
to the character’s parent, which may 
have changed with the last swap. It con¬ 
tinues the process with the parent and on 
up the tree until it gets to the root. 

The figure shows the early stages of 
dynamic Huffman tree construction for a 
very simple input. You can follow the ad¬ 
dition of new leaves via the empty leaf 
mechanism as well as by node swapping 
in this diagram. 

Huffman Gotchas 

As usual, there are a few snags when 
you’re actually implementing the dy¬ 
namic algorithm, regardless of its ele¬ 
gance. The first problem is that you can’t 
perform node swapping while transmit¬ 
ting a code, although both require you to 
start at a character node and hop up the 
tree parent by parent. You can’t do the 
two procedures at the same lime, be¬ 
cause swapping nodes causes the parent 
to change, which causes the code trans¬ 
mitted to change. You would send a code 
to the decompressor before it knows what 
to do with it. 

A way around this dilemma is to make 
two passes in the compressor—one for 
transmitting and one for updating. The 
decompressor also makes two passes— 
one for receiving (going down the tree) 
and one for updating (going back up). 

The second problem occurs because of 
the empty leaf. Because the empty leaf 
has zero weight, it is possible for a sibling 
of the empty leaf to become heavier than 
its parent at the start of the update pro¬ 
cess. However, swapping between child 
and parent will scramble the tree, leaving 
the parent as its own child. Fortunately, 
simply aborting any swap between child 
and parent solves the problem. 

Finally, there isn’t any way for the 
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DYNAMIC HUFFMAN TREE CONSTRUCTION 


Input: This(space)[s 

A /A 

" A A 

1 '1 

A 


Tree after T 


Afters 


= empty leaf 
= node T, weight 1 

Other numerals indicate node weight 


A 

2 3 

A A 

hi Tj 2 

A 

A ■’ 

So (Space), 
After (space) 


A 

3 4 

A A 

hi s? h 2 

A 

I 

A 

Go (Space) t 
Final tree 


Output: 

TOhOOH OOsOOO(spaGe}01111 


T h t s 


I s 


The Huffman encoding tree changes to respond to changing character probabilities 
in this dynamic examjde. At first, all the transmissions are empty leaf code/literal 
character combinations. When i and s are transmitted a second time, the compressor 
uses their codes instead of literals. As s is reused, it moves higher up the tree, 
shortening its corresponding code. 


m 

LZW 

COMPRESSION 

■ 

Ta ble 1 : An instance of con^messkm , at code 258. The ctmqjressor saves a code by 

transmitting 258 instead of is, the literal representation. Strings are stored in the 

LZW table as code-character combinations rather than full strings. 

Input 

Compression table 

Com pressed string 

Expansion table 

T 

h 

256-r+h 

T 

— 

i 

257-^+/ 

h 

256-7+h 

s 

258— 

i 

257-h+/ 

(space) 

259—s+(space) 

s 

258—/+s 

/ 

'■*? 

260—(space)+/ 

(space) 

259—s+(space) 

a 

(space) 

261 —258+(space) 

258 

260 —(space)+; 

a 

262—{space}+a 

(space) 

261—258+(space) 


decompressor to detect the end of trans¬ 
mission if the compressor must send out 
full bytes (as in a file-compression pro¬ 
gram), Suppose, for example, a trans¬ 
mission is 81 bits long. When the de¬ 
compressor reads the first bit of the 
eleventh byte, it has no way of knowing 
that it's the last significant bit and that 
the remaining 7 are garbage. Therefore, 
the file-compression code must prepend 
a file length to the compressed data, 
making it a few bytes longer, 

LZW Compression 

The LZW algorithm, which was first 
presented by Welch in 1984 (see refer¬ 
ence 3), has become a widely used tech- 
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nique during the last few years. Compu¬ 
Serve’s GIF file format uses LZW 
compression, as do ARC, Unix's com¬ 
press, Stuff it, and PKZIP, The algo¬ 
rithm itself is patented by Sperry. 

Although straightforward in concept, 
the LZW algorithm can be a little diffi¬ 
cult to implement on a real machine with 
real constraints. Despite some complex¬ 
ities, however, the technique is powerful 
and fast enough to make it popular. 

LZW works by extending the alpha¬ 
bet—it uses the additional characters to 
represent strings of regular characters. 
To use LZW compression on 8-bit ASCII 
codes, you extend the alphabet by using 
9-bit or larger codes. The additional 256 


characters that the 9-bit code gives you 
are used to store strings of 8-bit codes, 
which are determined from strings in the 
input. 

The compressor maintains a string 
table with strings and their correspond¬ 
ing codes. The string table corresponds 
to the extended alphabet. Initially, the 
compressor starts with a string table with 
only the 256 literal codes defined. If 
you're using 9-bit codes, the string table 
has an additional 256 empty entries; if 
you’re using 10-bit codes, it has 768 
empty entries, and so on. 

The compression algorithm works like 
this: Start with a null string. Read in a 
character, and append it to the string. If 
the string is in the string table, continue 
reading and appending characters until 
you find a string that is not. Add this 
string to the string table. Write the code 
for the last known string that matched the 
output. Use the last character as the basis 
for the next string, and continue reading 
until you run out of input. That’s really 
all there is to it. 

Table 1 shows an example of LZW 
compression, using the same simple in¬ 
put in the figure. The compressor reads 
in the initial T and appends it to the null 
string. The string Tis a literal character, 
so it is in the table. Next, the compressor 
reads an h and looks up Th in the string 
table, where it doesn't find it. It adds zK 
to the table at the next available position 
and sends out the last known string, 7. It 
continues reading characters and adding 
strings until the input is exhausted. 

This short and simple sample input 
shows only one instance of compression, 
when the code 258 is sent out instead of 
the string is. If 1 were using 9-bit codes, I 
would have sent eight 9-bit codes to rep¬ 
resent This is a for 9 bytes either way and 
for break-even performance. Longer, 
more realistic inputs, of course, let you 
build a longer and more effective string 
table. The more repetitive that strings ap¬ 
pear, the more you can compress. 

Unfortunately, this simple compres* 
sion algorithm cats memory like pop¬ 
corn. Every time the compressor finds a 
new siring, it adds it to the table. Each 
string that it adds is of variable length, 
which can lead to a storage nightmare. 

Luckily, there is a simple way out. As 
you may have noticed, each new string is 
actually an old string plus a new charac¬ 
ter. Instead of storing strings explicitly, 
you can store them as code and append^ 
character combinations. Table 1 shows 
this storage method. Code 261, for ex¬ 
ample, is stored as 258+(space) rather 
than “i 5 (space)”, which is the string that 
it represents. 

continued on page 386 
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The IDE Hard Disk Drive 

Interface 


S easoned computer users recognize the names of 
the common hard disk drive interfaces: ESDI, 
ST506, and SCSI* Now there’s a new kid on the 
block—Intelligent Drive Electronics* 

The IDE interface, also known as the AT bus 
interface, turns up in more and more AT systems nowa- 
days* IDE combines features of the other three inter¬ 
faces and adds some extra benefits of its own* It’s al¬ 
ready a preferred interface and a de facto standard in 
the AT industry, and it’s on its way to becoming a full- 
fledged ANSI standard. IDE will likely be the demise 
of the ST506 interface, and it will banish ESDI and 
SCSI to use in only the highest-capacity applications in 
AT systems* 

The physical IDE interface is little more than an ex¬ 
tension of the AT I/O-channel expansion bus. The ac¬ 
tual hard disk drive controller is integrated onto the cir¬ 
cuit board of the hard disk drive. As a result, IDE is a 
very simple interface from a circuit standpoint: some 
bus buffers, address decoding, and little else. A single 
ribbon cable connects the drive to the host system, at¬ 
taching to mating header connectors on the host and 
drive. The interface circuitry is so simple and inexpen¬ 
sive that it can be easily integrated directly onto the 
motherboard of an AT system, freeing the expansion 
slot that’s required to accommodate a standard hard 
disk drive controller. (In case you’re wondering, most 
IDE implementations also provide floppy disk drive 
support on the motherboard.) 


The IDE drives arc fast like 
ESDI drives and intelligent 
like SCSI drives, and they 
look like standard AT ST506 
interfaces to the system* Most 
IDE drives have 34 or more 
sectors per track and run at a 
1-to-l interleave—the same as 
typical ESDI drives* The 1- 
to-1 interleave results in very 
high performance. Most of these drives also have a 
32K- or 64K-byte memory buffer that allows sector 
caching, resulting in even faster effective operation* 
Making the IDE interface appear the same to the sys¬ 
tem as the ST506 controller that’s traditionally in¬ 
cluded with AT systems (including IBM’s original 6- 
MHz model) allows these computers to use IDE drives 
with the standard AT ROM BIOS; no BIOS modifica¬ 
tions or extensions are required. And even with its sev¬ 
eral advantages, the overall cost of an IDE hard disk 
subsystem is less than that of the alternatives* 

In short, the IDE interface is a great idea* Figure 1 
shows a traditional AT ST506 implementation; figure 2 
shows an IDE implementation. 

A Historical Perspective 

Compaq provided the initiative that led to the develop¬ 
ment of IDE. In late 1984, Compaq approached West¬ 
ern Digital, a leading manufacturer of hard disk drive 


A de facto standard 
interface threatens to 
displace ST506, ESDI, 
and SCSI for most 
AT-class systems 


ILLU&TRAnOlU MARK FlSHEF^®1^1 


MARCH 199I - BYTE 


317 









UNDER THE HOOD 




34-conductor 
drfve cable 


20-conductor 

drive-cable 


Dual hard (ST506)/f loppy 
disk drive controller board 


System 

motherboard 


Power 

connector 


Drive 

circuit board 


TRADITIONAL AT ST506 HARD DISK DRIVE IMPLEMENTATION 
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Figure 1 : A tmditional AT ST506 hard disk drive implemenfalion. 


controllers, about developing an ST506 
controller that could be mounted directly 
onto a hard disk drive, with a single 40- 
conductor ribbon cable connecting the 
controller to a simple interface circuit at 
the system. This project was the birth of 
the IDE interface. 

Compaq then approached rmprimis 
(which is now part of Seagate) in 1985 to 
integrate the controller electronics onto 
the circuit board of one of Imprimis *s 
Wren drives. Working under an aggres¬ 
sive development schedule, Imprimis 
succeeded in integrating the Western 
Digital circuitry onto the Wren drive 
controller board, creating the first IDE 
hard disk drive. Compaq became the 
first computer manufacturer to ship IDE 
drives in its systems. 

By integrating the controller circuitry 
onto the drive's electronics board, an en¬ 
tire circuit board and some of the inter¬ 
face electronics could be eliminated. The 
result was little additional cost to the 
hard disk drive, but a substantial savings 
in the hard disk drive interface. 

Seeing the many benefits of the IDE 
interface over the standard interface al¬ 
ternatives, other drive manufacturers be¬ 


gan to implement the interface on their 
drives, and more AT system makers be¬ 
gan incorporating the drive interface into 
their designs. System manufacturers that 
did not yet include the IDE interface on 
their motherboards instead offered an 
adapter board, or “paddle board/’ that 
plugged into an expansion slot to support 
the IDE interface. 

Over the past two years, the IDE inter¬ 
face has received phenomenal accep¬ 
tance while continuing to evolve. Al¬ 
though IDE first appeared on 5^4-inch 
Wren drives, it really came into its own 
on 3*^-inch drives, where it has become 
the dominant interface. It's also begin¬ 
ning to appear on the newer 2!^*inch 
drives. 

As usage increased, the lack of an offi¬ 
cial IDE standard left substantial room 
for variations in the implementation of 
the interface among drive vendors and 
system implementors alike. This resulted 
in a variety of irritating incompatibilities 
that kept the interface from working con¬ 
sistently for all IDE system and drive 
designs. 

Increasingly aware of the variations in 
IDE implementations (as well as similar 


problems with SCSI implementations), a 
group of drive, system, and software 
manufacturers created a common-ac¬ 
cess-method committee to establish stan¬ 
dards in these areas. The CAM Commit¬ 
tee was formed in October 1988, and the 
first working document of the AT At¬ 
tachment (ATA) interface (the new name 
assigned to the IDE interface) was intro¬ 
duced in March 1989. 

After some revisions, an ATA draft 
proposal was finally submitted to the 
X3T9.2 ANSI working group in late 
1990, and it is scheduled for processing 
sometime during the first half of this 
year. The interface is now on the road 
to becoming an official standard. (The 
technical information presented in this 
article is based on revision 2,1 of the 
CAM Committee ATA draft proposal.) 

A Closer Look 

Like SCSI, IDE is a logic-level interface, 
not a device-level interface like ST506 
and ESDI. SCSI and IDE drives are intel¬ 
ligent; they accept high-level commands 
such as Format Track and Read Sector, 
and the electrical interface transfers 
commands and data between the system 
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IDE HARD DISK DRIVE IMPLEMENTATION 
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Figure 2: With IDE, the hard disk drive controller moves onto the hard disk^ freeing an expansion slot. 
Single, inexpensive circuitry on the motherboard is all that's needed to accommodate an IDE drive. 


and the drive in S- or 16’bit chunks. 

By contrast, an ST506 controller must 
control every low-level operation of the 
attached drive, including head selection 
and stepping to tracks. This means that 
intelligence has to reside on the ST506 
controller. Much of the magic of IDE 
comes from the intelligence of the 
drives. While looking at the technical 
specifics of IDE, keep in mind that the 
electrical interface itself is very simple, 
and all the significant functional elec- 
tronics are on the drive itself. 

The IDE interface consists of 40-pin 
header connectors on the system and on 
the drive, and a single interconnecting 
40-conductor ribbon cable. Pin 20 is re¬ 
moved from the header connectors and 
plugged into the cable connectors to pre^ 
vent the cable from being incorrectly 
connected. Most of the IDE signals con¬ 
nect directly to AT I/O channel signals* 
Table 1 shows the IDE interface signals, 
along with signal directions and their re^ 
spective AT I/O channel signal connec¬ 
tions* All the IDE signals are TTL-com- 
patible. Note that some signals are op¬ 
tional. 

The only IDE signals that do not di¬ 


rectly connect to AT I/O channel signals 
are CS1FX-, CS3FX--, SPSYNC, 
DASP-, and PDIAG-, The first two 
signals are the chip selects (address de¬ 
coding signals) for the drive command- 
block registers and control-block regis¬ 
ters. For compatibility with the IBM 
standard ST506 hard disk drive control¬ 
ler, the chip selects are active in the IFO 
to 1F7 and 3F0 to 3F7 I/O-addressing 
ranges. The control registers for the AT 
floppy disk drive controller are also in 
the 3F0 to 3F7 range but are not present 
on the IDE drive. Table 2 lists the various 
hard disk drive registers defined at these 
addresses; for completeness, I have also 
listed the floppy disk drive controller 
registers. 

The IDE interface supports up to two 
drives on its 40-conductor cable in daisy- 
chain fashion. The primary drive, drive 
0, is referred to as the master^ while the 
secondary drive, drive I, is the slave. A 
jumper, or switch, on each drive is u^ 
to determine whether it is drive 0 or drive 
1. SPSYNC, DASP-, and PDIAG- are 
the drive intercommunication signals 
and are used in two-drive implementa¬ 
tions. The optional SPSYNC (for spindle 


sync) allows the master drive to generate 
a synchronous signal (e.g*, from the 
drive's index pulse) to the slave drive, al¬ 
lowing the slave to synchronize its rota¬ 
tion with the master. Disk mirroring 
would be one application for such syn¬ 
chronization; however, most existing 
IDE drives do not implement the SP¬ 
SYNC signal. Some earlier IDE drives 
used pin 28 for the DALE (drive address 
latch enable) signal instead of SPSYNC. 
However, DALE is not required, and it 
serves no useful purpose. 

DASP- (drive active/drive 1 present) 
is an open-collector signal that has dif¬ 
ferent functions at different times. Dur¬ 
ing power-on initialization or within 400 
milliseconds of the time RESET ■“ is ne¬ 
gated (i,e., removed), drive 1 must assert 
this signal (i.e,, pull it low) to inform the 
master of its presence. If the master does 
not see the signal asserted within 450 ms 
of when RESET — is negated, it assumes 
there is no slave drive. If the slave is pres¬ 
ent, it must then negate DASP— after it 
receives its first valid command from the 
system, or within 31 seconds (a good, 
round number), whichever comes first. 
After DASP — has been negated, or if no 
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slave is present, the DASP- signal can 
be used anytime by either drive as a 
drive-activity indicator. If that happens, 
it generaliy operates an LED indicator. 

Some prestandard IDE drives use this 
line strictly as an activity indicator and 
include on-^rive jumpers to tell the drive 
that it is the only drive on the interface 


Notes: 

’Ttie IDE Reset signal polarity is inverted from the AT bus sigrtal. 
20ASP - is also an interdriwe signal. 


{or, for example, the master of a two- 
drive implementation). Since these 
drives do not follow the new standard, 
they will generally not work properly as 
drive 1 in a two-drive implementation if 
drive 0 conforms to the new standard. 
Since they do not look for the slave-pres¬ 
ent indication on the DASP— line, how¬ 


ever, they will usually work acceptably 
as drive 0 with a slave drive that con¬ 
forms to the new standard, 

PDIAG— (passed diagnostics) is a sig¬ 
nal used by drive 1 to tell drive 0 when 
(and if) it has passed its diagnostics fol¬ 
lowing a power-up or a reset. Drive 0 
uses this information to inform the sys¬ 
tem of a drive 1 failure. 

Most of the IDE interface signal func¬ 
tions are straightforward and obvious, 
RESET— (drive reset), as the name sug¬ 
gests, is from the reset signal generated 
by the system (although it is inverted 
from the actual reset signal on the AT I/O 
channel). DD0-DD15 (drive data bus), 
DA0-DA2 (drive address bus), DIOR- 
(drive I/O read), and DlOW- (drive I/O 
write) form the fundamental bus and 
strobe signals used to communicate back 
and forth between the system and the 
drive, INTRQ (drive interrupt) generates 
interrupt requests to the system (typical¬ 
ly for data, or sector, transfers), and it is 
usually connected to system interrupt 
1RQ14. IOCS16 “* (drive 16-bit I/O) tells 
the system when 16-bit transfers are to 
take place; when it is unasserted, 8-bit 
transfers take place. 

The optional lORDY (I/O channel 
ready) signal is negated (i,e,, dropped 
low) if the drive needs to extend the cur¬ 
rent host transfer cycle; otherwise it’s in 
a high-impedance state (a pull-up resis¬ 
tor resides on the system motherboard); 
most existing IDE drives do not use this 
signal. 

Two other optional IDE interface sig¬ 
nals are defined that should help future 
IDE drive implementations achieve even . 
better performance; DMARQ (DMA re¬ 
quest) and DMACK- (DMA acknowl¬ 
edge), Current ST506 data transfer oper¬ 
ations (and, thus, virtually all existing 
IDE transfer operations) take place using 
programmed I/O (PIO); that is, the pro¬ 
cessor directly handles all data transfers 
between the controller and memory. The 
processor must, for example, read a word 
of data from memory, write it to the con¬ 
troller, and then repeat this process 255 
times to transfer a single sector to the 
controller. By supporting DMA, the pro¬ 
cessor can “rest” while the DMA con¬ 
troller transfers the data from the system 
memory to the controller (on the IDE 
drive) or vice versa, at up to twice the 
transfer rate of PIO. 

Before the introduction of the current 
IDE draft proposal, some IDE drive 
manufacturers, most notably Conner Pe¬ 
ripherals, chose pin 21 for lORDY in¬ 
stead of the now-standard pin 27, As a 
result, some existing drives put lORDY 
on both pins 21 and 27 (for backward and 


GOMPARISON OF IDE AND AT I/O CHANNEL SIGNAL CONNECTIONS 

Table 1: With the exception of the chip selects and drive intercommuniemion 
signals, IDE signals connect directly to AT I/O cimnnei signals (N/A — not 
applicable). 


IDE signal 
name 

IDE connector 
pin asalgnment 

AT I/O channel signal 
and pin asaignment 

Signal 

direction 

Optlortal? 

RESET- 

1 

RESET DRV fnvi) B2 

To drive 

No 

Ground 

2 

Ground 

N/A 

N/A 

No 

DD7 

3 

SD7 

A2 

Bidirectional 

No 

□08 

4 

SD8 

C11 

Bidirectional 

No 

DD6 

5 

SD6 

A3 

Bidirectional 

No 

DD9 

6 

SDg 

G12 

Bidirectional 

No 

DD5 

7 

SD5 

A4 

Bidirectional 

No 

DD10 

8 

SD10 

C13 

Bidirectional 

No 

DD4 

9 

SD4 

A5 

Bidirectional 

No 

DD11 

10 

SD11 

C14 

Bidirectional 

No 

DD3 

11 

SD3 

A6 

Bidirectional 

No 

DD12 

12 

SD12 

C15 

Bidirectional 

No 

DD2 

13 

SD2 

A7 

Bidirectional 

No 

DD13 

14 

SD13 

C15 

Bidirectional 

No 

DD1 

15 

SD1 

AS 

Bidirectional 

No 

DD14 

16 

3014 

Cl 7 

Bidirectional 

No 

DDO 

17 

SDO 

A9 

Bidfrectional 

No 

DD15 

18 

SD15 

C18 

Bidirectional 

No 

Ground 

19 

Ground 

N/A 

N/A 

No 

(keypin) 

20 

N/A 

N/A 

N/A 

No 

DMARQ 

21 

DRQx 

N/A 

From drive 

Yes 

Ground 

22 

Ground 

N/A 

N/A 

No 

DIOW- 

23 

-low 

B13 

To drive 

No 

Ground 

24 

Ground 

N/A 

N/A 

No 

DIOR- 

25 

-lOR 

B14 

To drive 

No 

G round 

26 

Ground 

N/A 

N/A 

No 

tORDY 

27 

lOCHRDY 

A10 

From drive 

Yes 

SPSYMC 

28 

N/A 

N/A 

Interdrive 

No 

DMACK» 

29 

- DACKx 

N/A 

To drive 

Yes 

Ground 

30 

Ground 

N/A 

N/A 

No 

INTRQ 

31 

IRQ14 

D7 

From drive 

No 

I0CS16- 

32 

-I/OCS16 

D2 

From drive 

No 

DA1 

33 

SA1 

A30 

To drive 

No 

PDIAG - 

34 

N/A 

N/A 

Interdrive 

No 

DAO 

35 

SAO 

A31 

To drive 

No 

DA2 

36 

SA2 

A29 

To drive 

No 

CS1FX- 

37 

N/A 

N/A 

To drive 

No 

CS3FX- 

38 

N/A 

N/A 

To drive 

No 

DASP- 

39 

N/A 

N/A 

From drived 

No 

Ground 

40 

Ground 

N/A 

N/A 

No 
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current compatibility), since the drives 
do not support DMA operations and do 
not need the DMARQ signal on pin 2L 

The current IDE draft proposal speci¬ 
fies a maximum cable length of 18 inch¬ 
es, although it includes provisions for 
greater distances if signal integrity is 
controlled. Most IDE drive manufactur¬ 
ers specify a maximum cable length of 
24 inches. Fortunately, there is a reason¬ 
able amount of leeway in these specifica¬ 
tions. (I have seen IDE drives run suc¬ 
cessfully on 6-foot cables, although this 
is not recommended.) 

IDE’s cable length limitation is one of 
the few specifications that can be consid¬ 
ered a notable drawback when compared 
to the several feet of cable that are al¬ 
lowed in ST506 and SCSI implementa¬ 
tions. In reality, however, IDE drives 
rarely need to be more than 18 to 24 inch¬ 
es from the system interface connector, 
since the drives are mounted directly in¬ 
side the AT chassis. 

Being intelligent, IDE drives can ac¬ 
cept and respond to many commands 
from the host system. You issue a com¬ 
mand to the drive by initializing any ap¬ 
propriate support registers and then writ¬ 
ing a command byte to the drive’s com¬ 
mand register (at I/O address IF7 hexa¬ 
decimal). The commands fall into two 
categories: mandatory and optional. The 
only mandatory commands are those 
supported by the original IBM AT ST506 
hard disk drive controller. 

The IDE commands (both the manda¬ 
tory and the optional ones) further subdi¬ 
vide into three operational classes, ac¬ 
cording to how the drive handles the 
request. Upon receiving a Class 1 com¬ 
mand, the drive sets the BSY (busy) bit 
in its status register within 400 nanosec¬ 
onds. Upon receiving a Class 2 com¬ 
mand, the drive sets the BSY bit, sets up 
its sector buffer for a write operation, 
sets the DRQ (data request) bit in its sta¬ 
tus register within 700 microseconds, 
and then clears its BSY bit. Upon receiv¬ 
ing a Class 3 command, the drive re¬ 
sponds the same as for a Class 2 com¬ 
mand, but it is allowed up to 20 ms to set 
its DRQ bit. Table 3 lists the IDE com¬ 
mands described in the current draft pro¬ 
posal. 

While it is impossible to discuss the 
operation of all the IDE commands in 
this limited space, the optional Read 
Multiple and Write Multiple com¬ 
mands deserve special note. Whereas the 
standard AT ST506 controller can only 
execute Read Sector and Write Sector 
commands, which require interrupt pro¬ 
cessing at the completion of each sector 
transfer, the IDE “multiple’’ commands 


permit multiple sectors to be transferred 
without intervening interrupts, yielding 
better data transfer performance. 

AT Support of IDE Drives 
Since the original intention was for IDE 
drives to work just like standard AT 
ST506 drives, most existing IDE drives 
support only the mandatory commands. 
As BIOS support for the optional com- 
mands becomes available, an mcieasing 
number of IDE drive vendors will cer¬ 
tainly be including support for these 
commands. 

The ROM BIOS in an AT system has a 
drive table that includes the drive param¬ 
eters for all hard disk drive types sup¬ 
ported by the BIOS, The parameters for 
each drive type in the table include num¬ 
ber of cylinders, number of read/write 
heads, number of sectors per track, and 
write-precompensation (if any). The ma¬ 
jority of the traditional AT $T506 drives 
employ MFM encoding, which corre¬ 
sponds to 17 sectors per track; therefore, 
most AT drive-table entries specify 17 
sectors per track. Most newer drives em¬ 
ploy RLL encoding, corresponding to 26 
sectors per track, so the drive table in 
most AT BIOSes now includes at least 
several entries for 26-sector-per-track 
drives. 

Existing AT BIOSes do not normally 
have drive-type entries with the 34 or 
more sectors per track common to most 
IDE drives. In the past, this sector den¬ 
sity has been traditionally reserved for 


SCSI and ESDI drives. Since one of the 
primary goals of IDE was to allow prop¬ 
er operation with existing AT BIOSes, 
these drives take advantage of their intel¬ 
ligence and make themselves look differ¬ 
ent than they really are. 

For example, the CP3044 drive from 
Conner Peripherals has 1047 cylinders, 
two heads, and 40 sectors per track. 
Even with a custom drive-table entry in 
an AT BIOS, this configuration could not 
be supported, since the BIOS can only 
handle a maximum of 1024 cylinders. 
The CP3044 drive, however, operates in 
a translate mode that makes the drive ap¬ 
pear to have 980 cylinders, five heads, 
and 17 sectors per track. Note that the 
number of sectors is nearly the same 
(1047 X 2 X 40 = 83,760 sectors, com¬ 
pared to 980 X 5 X 17 = 83,300 sec¬ 
tors), so the total drive capacity is effec¬ 
tively unchanged. 

Most drives have an equal number of 
sectors on every track. However, since 
the platters rotate at a constant speed, 
data is stored more densely on the tracks 
closest to the spindle. That makes the 
data density of the innermost track the 
limiting factor in storing data on the plat¬ 
ters. For greater capacity, some IDE 
drives take advantage of zone recordings 
in which an attempt is made to keep the 
linear density of the stored data fairly 
constant so the tracks (or cylinders) are 
divided into zones. 

For example, the Quantum ProDrive 
EPS 52AT drive has three recording 


HARD DISK DRIVE REGISTER OEFINITtONS 

Table 2 j For compatibility mth the standard ST506 controller, chip selects 
are active in the IF0-to-IF7and 3F0-to-3F71/O-addressing ranges (N/A = 
not applicable^ 


I/O address 

Read 

register 

Write 

register 

Hard or floppy? 

1F0 

Data register 

Data register 

Hard 

1F1 

Error register 

Write precomp 

Hard 

1F2 

Sector count 

Sector count 

Hard 

1F3 

Sector number 

Secta number 

Hard 

1F4 

Cylinder low 

Cylinder low 

Hard 

1F5 

Cylinder high 

Cylinder high 

Hard 

1F6 

Drive/head 

Drive/head 

Hard 

1F7 

Status register 

Command register 

Hard 

3F2 

N/A 

Digital output 

Floppy 

3F4 

Main status 

Main status 

Floppy 

3F5 

Diskette data 

Diskette data 

Floppy 

3F6 

N/A 

Fixed disk 

Hard 

3F7 

Digital input 

Diskette control 

Hard/floppy* 


Notes: 

* The digHal-inpiit reQpstaf indudes 7 bits for the hard disk and one for the floppy di^k. 
All I/O addresses are in heKadedrri^. 


MARCH 1991 - BYTE 321 








UNDER THE HOOD 


zonts, Zone 0 has 49 sectors per track, 
zone 1 has 42, and zone 2 has 35. Such a 
configuration would be impossible to 
specify in a standard AT BIOS drive 
table, but an IDE drive can operate in its 
translate mode and appear to the system 
as a standard AT drive with 17 sectors 
per track on all cylinders. The transla¬ 
tion for the Quantum drive is 751 cylin¬ 


ders, eight heads, and 17 sectors per 
track. 

IDE drives vary in how they handle the 
logical-to-physical sector translation. 
Most support only fixed translation, in 
which the drive’s logical (AT) configura¬ 
tion must he used only as specified. 
Other drives offer variable translation, 
where any entry in the AT BIOS’s drive 


table can be used as long as the total num¬ 
ber of sectors in the chosen drive type 
does not exceed the total number of phys¬ 
ical sectors on the IDE drive. Because 
any precompensation that may be needed 
is handled internally, IDE drives ignore 
the precompensation value in the AT 
BIOS drive table. 

Other IDE Advantages 

In addition to the many advantages that I 
have already described, IDE drives shine 
in other areas as well, A large number 
of IDE drives include a special feature 
called automatic bad-sector remapping^ 
which helps ensure long-term reliability. 
These drives have spare sectors that are 
reserved for future use. When the drive 
detects a sector-read error several times 
in succession, the data is recovered (us¬ 
ing the Reed-Solomon error-correction 
code that is stored with the sector) and 
stored in one of the spare sectors. The 
bad sector is then tagged as unusable, 
and the new sector is put into the drive’s 
lookup table as the replacement for the 
bad sector. 

IDE drives generally have power-con¬ 
sumption advantages over other drives. 
A large majority of IDE drives are of the 
3!^ “inch form factor and are often used 
in applications where minimal power 
consumption is desirable. As the trend 
continues toward increased usage of 2*^- 
inch drives and low-profile (1-inch-high) 
3%-mch drives, even more emphasis is 
being placed on using very-low-power 
components on these drives. The current 
draft proposal includes commands to 
place the drive in one of four power con¬ 
ditions: Active, Idle, Standby, and Sleep, 
in order of diminishing power consump¬ 
tion. When implemented, this will be es¬ 
pecially important for battery operated 
laptop computers. 

The Dark Side of the Force 
While my description of IDE up to this 
point has been glowing—and justifiably 
so—there are, inevitably, some draw¬ 
backs. The most obvious one is the lack 
of standardization. With the introduction 
of the draft proposal and the current 
standardization efforts, however, the in¬ 
compatibilities that have surfaced in 
varying implementations should gradual¬ 
ly disappear. 

As anyone who has been around the 
PC industry for a while can attest, 100 
percent compatibility is a very difficult 
and elusive goal. This is no less true with 
IDE. While every attempt has been made 
to make IDE drives look like standard 
AT ST506 drives to an AT, the imple¬ 
mentation of this facade has not always 


IDE COMMANDS 

Table 3: Mandatory commands are those supported by the original IBM AT 
ST506 controller. When BIOS support for optional commands ^ such as Read 
Multiple and Write Multiple, materializes, drive vendors will be able to 
support IDE's advanced capabilities. All command codes are in hexadecimaU 
N/A = not applicable. 


Command 

Clasa 

Command 

code 

Optional? 

Check Povyer Mode 

1 

98 E5 

Yes 

Execute Drive Diagnostic 

1 

90 

No 

Format Track 

2 

50 

No 

Identify Drive 

1 

EC 

Yes 

Idle 

1 

97 E3 

Yes 

Idle Immediate 

1 

95 E1 

Yes 

Initialize Drive Parameters 

1 

91 

No 

Recalibrate 

1 

lx 

No 

Read Buffer 

1 

E4 

Yes 

Read DMA (with retry) 

1 

CB 

Yes 

Read DMA (without retry) 

1 

C9 

Yes 

Read MuEtipie 

1 

C4 

Yes 

Read Sector{s) (with retry) 

1 

20 

No 

Read Sector(s) (without retry) 

1 

21 

No 

Read Long (with retry) 

1 

22 

No 

Read Long (without retry) 

1 

23 

No 

Read Verify Sector{s) (with retry) 

1 

40 

No 

ReacFVerify Sector{s) (without retry) 

1 

41 

No 

Seek 

1 

7x 

No 

Set Features 

1 

EF 

Yes 

Set Multiple Mode 

1 

C6 

Yes 

Set Sleep Mode 

1 

99 E6 

Yes 

Standby 

1 

96 E2 

Yes 

Standby Immediate 

1 

94 EO 

Yes 

Write Buffer 

2 

E8 

Yes 

Write DMA (with retry) 

3 

CA 

Yes 

Write DMA (without retry) 

3 

CB 

Yes 

Write Multiple 

3 

C5 

Yes 

Write Same 

3 

E9 

Yes 

Write Sector(s) (with retry) 

2 

30 

No 

Write Sector(s) {without retry) 

2 

31 

No 

Write SectQr(s) (with retry) 

2 

32 

No 

Write S 60 tor(s) (without retry) 

2 

33 

No 

Write Verify 

3 

3C 

Yes 

Vendor unique 

N/A 

9A 

N/A 

Vendor unique 

N/A 

C0-C3 

N/A 

Vendor unique 

N/A 

8x 

N/A 

Vendor unique 

N/A 

F5-FF 

N/A 


Reserved: all remaining codes 
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WfDNESS 

The Dawn 
OrThE 
9ms Era. 


ThE New Hardcard IIXL. 

More speed, more room, more 
power, less price. 

We developed a drive that 
delivers truly remarkable perfor¬ 
mance for 286/386 systems. 
With a price competitive to your 
typical, standard, everyday 28ms 
disk drive. 

More speed. Hardcard II XL’s” 
9ms effective access time* and 1.4 
MB per second sustained transfer 
rate^ mean your system runs 8 or 
9 times faster than one with the 
typical 28ms drive. 

More room. 50 and 105 MB 
capacity. More power to take 
Windows’" 3.0 and OS/2* to new 
performance heights. 

More power. You’ll literally feel 
the difference in your system. 

It’s more of everything. 

Except price. 

For more information on your 
nearest dealer, call 800-624-5545 
in the US. ni 
and Canada. l^US ^^^||*** 


/NTRODUCtNG ~ 
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UNDER THE HOOD 


been perfect, even though the registers 
look ^e same and the commands work 
identically. Subtleties sometimes creep 
in and spoil everything. 

In one case, for example, a company’s 
employees were happily using a 100- 
megabyte IDE hard disk drive on their 
386-based DOS system. They subse¬ 
quently installed an IBM Token Ring 
network, a Qualitas 386Max driver, and 
a custom application program. This con¬ 
figuration had run successfully in the 


past with a standard ST506 drive, but oc¬ 
casional data-read errors started occur¬ 
ring when running with the IDE drive. 
Replacing the drive with another of the 
same type did not fix the problem. 

It turned out that 386Max and the IDE 
drive did not get along very well. When 
386Max switched into protected mode, 
the drive could not respond fast enough 
to commands. Ironically, an earlier re¬ 
lease of 386Max worked fine, as did the 
similar QEMM-386 driver from Quar- 



Identic^* ^ 


8051 & 
68HC11 

PC-Based 
In-Circuit Emulators 


Nobau 
Covers All Your 
Development Needs for 
m^ tbe 8051 Bttd 68HC11 FsmiUes! 


You can start your debugging with this FREE demo simulator. You can load up 
to 512 bytes of code, assembler. C, or PL/M and do full debugging/sirnulation 
in assembly and source level. A great way to get started for FREE. 

Fantastic for schools! Just call and we’ll send It! Cg// ' 


The full-blown simulator is an extension of 
the DEMO. You can load up to 64K of 
code and use 64K of XDATA space. You 
can program an "external environment" 
to interact with your code to simulate your 
target system. The emulator is the hard¬ 
ware extension of the simulator! 


The 24MHz real-time emulator has been 
the Industry standard for years. With Its 
complex breakpoint logic and advanced 
trace, nobody can beat It for performance. 
Plug-In or RS-232 configuration. All 8051 
derivatives are supported! 


noHau 


CORPORATION 
51 E. Campbell Avenue, Campbell, CA 95008 
(408) 866-1820 * FAX (408) 378-7869 
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terdeck. An IDE drive from a different 
manufacturer worked successfully in the 
application and solved the problem; its 
internal timing was just different enough 
to matter. These kinds of anomalies will 
likely go away as the IDE drive market 
matures. 

IDE drives also differ from standard 
ST506 drives when it comes to tradition¬ 
al hard disk utilities. For example, IDE 
drives are low-level-formatted at the fac¬ 
tory, and you cannot employ any low- 
level-format utility to reformat the drive. 
Remember, the IDE drive has only a log¬ 
ical appearance to the AT, so a standard 
low-level-format utility could not work 
correctly. 

Similarly, other utilities that attempt 
to modify the drive’s sector interleave to 
determine the best performance point 
will not work. Virtually all IDE drives 
are configured for a 1-to-l interleave in¬ 
ternally, and they don’t support inter¬ 
leave changes. Even drive-performance 
benchmark utilities will not be complete¬ 
ly accurate. For example, when measur¬ 
ing seek time or head-select time, only 
the logical heads are “moving," and the 
actual physical movement of the drive’s 
heads will be much less (perhaps one- 
fourth as much). 

IDE is rapidly becoming the dominant 
hard disk drive interface in the AT mar¬ 
ketplace, and for some very good rea¬ 
sons. It offers manufacturers and users a 
“win-win" drive alternative. IDE drives 
are less expensive than their controller/ 
drive combo counterparts, yet they offer 
more flexibility, better functionality, AT 
compatibility, faster speed, and easier 
implementation. Better yet, the ATA in¬ 
terface specification is now well on its 
way to official ANSI standardization. 
IDE drives are now available with capac¬ 
ities of up to 300 MB, and even larger 
disks loom on the horizon. Odds are that 
there’s an IDE hard disk drive in your 
future. ■ 
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FREE Software 
Instantly On-Line 

With BYTE 

DEMOLINK 




Download free demo software from top publishers directly 
to your computer.. .for just the cost of a phone call! 

BYTE DEMOLINK lets you preview software instantly by calling the 
telephone number in the city nearest you. All you need to access BYTE 
DEMOLINK is a PC. a modem and a telecommunications program. The 
latest demo software is at your fingertips for your evaluation. 

Call BYTE DEMOLINK today to connect with these 
free software demos—It’s only a phone call away! \ 


r 

\ 

\ 

\ 

\ 


I o i'J I a Free Demo Download 

DEMOM 617«861 *9767* 


Here are the software packages 
available on DEMOLINK: 

Otcape With Look & Feel 

C-sape is a programming tool for C programmers. It is a 
powerful, object-oriented interface management system that 
includes a function library and a screen designer. The C-scape 
library is an extensive collection of functions for working with 
windows, data entry screens, input validation, menus, text 
editing, and hypertext context-sensitive help. The Look & Feel 
Screen Designer is an interactive screen etfitor that generates 
C source code for the screens or saves them in a file callable 
at runtime. 

C-scape training is offered by Oakland Group each month in 
Cambridge. Massachusetts; Seattle. Washington; and Berlin. 
Germany, and at various times by the Oakland International 
Technical Network of companies that sell and support C-scape 
in countries around the world. 

Select the file cscape.exe 

Lotus Magellan 2.0 

Ljows MageSan 2.0 lets you find, view and use ail the 
information on your PC. You can view your files as they appear 
in your favorite program. 

Explore your hard disk for concepts, files, or words—regardless 
of their location or which application was used to create it. 
Launch into any appTication by pressing a single function key to 
automatically retrieve the ffle. 

Lotus MageSan—instant access to aH the 
information on your PC! 

Select the file magellan.exe 

Multi-Pbtform Zortech C++ 

Zorxechs multi-piatform C-i'+ compilers provide all the benefits 
of industrial strength C+-I- with the speed and code size you 
would expect from the best C compilers. 

Only Zortech can give you total portabiRty to MS-DOS, 
Windows 3.0, OS/2, DOS 386. UNIX 386 and Macintosh. No 
matter what platform you choose a significant performance 
increase wfll be realized. 

What platform will you be developing on next year? Zortech's 
quality line of multi-placform C++ products keeps your opck}ns 
exac^ how they should be. Open. 

Download our demo dsk and see our mdti-platform tools 
first hand. 

Select the file zortech^exe 


*Call the nearest DEMOLINK office after 6 pm for a reduced phone charge. Telecom settings: 
2400 or 1200 baud. 8 data bits. 1 stop bit, and no parity. Enter DEMOLINK at the prompt. 

Chicago Los Angeles New York San Francisco Toronto Washington. OC 

312-616 1071 213-383-9856 212 797-5620 415-434-4510 416-960-3187 202 463-4920 
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BEYOND DOS: WINDOWS AND OS/2 


Windows Programming Made Easy 


You don’t need C to automate 
the Windows environment 


EXPERT ADVICE 

Experts from the worlds 
of IBH, Hacintosh, Unix, 
and networked computing 
present inside information, 
advice, and tips for 
getting the most out of 
your computer. 


DON CRABB 
HWacbtatlons 


DAVID FIEDtER 
TtmUNIXyiitn 


g 

z 

u. 
O 

o 

I 

BARRY NANCE 
NotworAs 


Martin Hollar 

I was first going to call this 
particular column '‘End- 
User Programming in Win¬ 
dows.” But after I got into the 
subject, 1 realized that the 
question of who is an end user 
has many answers. We haven't 
gotten to the point where the 
average secretary can inte¬ 
grate half-a-dozen Windows 
programs; but a beginning 
BASIC programmer might do 
fine. You just need a few pro¬ 
gramming concepts and the 
patience to read manuals. 

Integration Tools 
Some simple integration tools 
are built into Windows: the 
Program Manager, the WIN 
JNI file, and the Recorder. 
You can download other tools 
from BIX and buy many more. 
But ril start with what you al¬ 
ready have. (If you're not at 
your computer now, you might 
want to go there later and try 
out some of this.) 

Take a look at your WIN 
JNI file. The simplest way to 
do this is to run SYSEDIT. If 
you don’t already have SYS¬ 
EDIT in one of your Program 
Manager groups, add it now: 
Pull down FILE/NEW, click 
on OK, tab once, and type 
SYSEDIT in the command¬ 
line edit control of the Pro¬ 
gram Item Properties dialog 
box. Click on OK, and you 
should see the SYSEDIT icon 
in the group you selected. 
Now, double-click on the SYS¬ 
EDIT icon. It will open four 
files: CONFIG.SYS, AUTO¬ 
EXEC.BAT, WIN.INI, and 
SYSTEM.INI. Click on WIN 
JNI to bring its editing win¬ 
dow to the top. You'll see 
something like the foUowing: 

[windows] 

load=saver winexlt 

tijnelin3 

run= 

Beep=yes 


Spooler=no 

NullPort=None 

You may see different 
things to the right of the equal 
signs, but the keywords to the 
left of the equal signs should 
be the same. The load= line 
determines what programs 
should automatically be run 
as icons when Windows 
starts; the run= line deter¬ 
mines what programs should 
be automatically run as win¬ 
dows when Windows starts. 1 
start every Windows session 
with a screen saver, an icon 
that helps me leave Windows 
quickly, and a dme-and-date 
display. You can download all 
three of these utilities from 
the “microsoft listings” area 
on BIX. 

I don't list any programs on 
the inJii= line because I don't 
always run the same pro¬ 
grams. But if I were using 
Windows primarily for word 
processing and spreadsheets, 
1 might list something like 
run=win word excel. You can 
even list COMMAND.COM 
on the run= line, if you always 


want to start a DOS session 
within Windows. However, 
the run= and load- lines 
work only at the beginning of 
your Windows session, just as 
your AUTOEXEC.BAT file 
works only at the beginning of 
your DOS session. 

You can automate things 
you do during a Windows ses¬ 
sion using the Recorder; you 
will find the Recorder icon (a 
camcorder) in the Accessories 
program group. Recorder can 
watch your mouse-clicks and 
key presses and play them 
back on demand (and even as¬ 
sign scripts to function keys); 
it's useful for speeding up all 
sorts of repetitive tasks and 
for building your own demon¬ 
stration and testing scripts. 

Softbridge 

Softbridge developed the Re¬ 
corder for Microsoft, and, as 


Martin Heller is a consultant, 
programmer, and writer in 
Andover, Massachusetts. He 
has a Ph.D. in physics. You 
can contact him on BIX as 
'*mheller. ” 
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you might expect, it has a big 
brother you can buy direcUy 
from Softbridge. Actually, it 
has two big brothers: Bridge 
Batch and Bridge Tool Kit. 
Bridge Batch ($179) gives you 
a batch language for Win¬ 
dows, a dialog box and batch 
file editor, and a recorder that 
integrates with the batch lan¬ 
guage. You can integrate an 
entire workstation with 
Bridge Batch, as long as you 
don’t need to include DOS 
programs in the mix. 

If you do need to integrate 
DOS and Windows programs, 
Bridge Tool Kit ($695) adds 
the capability to feed key¬ 
strokes to DOS programs, 
pass messages between DOS 
and Windows programs, and 
send messages over a LAN. 
For one-off integration jobs, 
this is just what the doctor or¬ 
dered, although the Bridge 
run-time royalty structure 
might discourage integrators 
with more than a few clients 
for a given job. 

The concept of a batch lan¬ 
guage for Windows has re¬ 
ceived more than a little atten¬ 
tion recently. Beyond the 
control structures (e.g., 
IF.. .THEN clauses), vari¬ 
ables, and means to pass com¬ 
mands to the environment that 
you need in a DOS batch lan¬ 
guage, a Windows batch lan¬ 
guage has to be able to create 
windows, message boxes, and 
dialog boxes. To be really 
useful, it also needs to sup¬ 
port Dynamic Data Exchange 
(DDE). Bridge Batch does all 
this, as does Asymetrix’s 
ToolBook. For that matter, so 
do the Excel and Word for 
Windows macro languages. 

ToolBook 

The Bridge batch language 
looks much like BASIC (see 
listing 1). ToolBook’s Open- 
Script language looks more 
like structured English (see 
listing 2). You can find out 
more about ToolBook quickly 
by taking the “Tour” that 
comes with Windows and 
playing with the Day Book 
application. 

Don’t be put off too much 


by the lack of speed in the 
ToolBook demonstrations: 
These applications use huge, 
colored bit maps that slow 
them down terribly. And, of 
course, ToolBook will be 
faster Real Soon Now. 

ToolBook can be pro¬ 
grammed by recording your 
keystrokes and mouse-clicks, 
just like the Recorder, You 
can then edit the ToolBook 
code, adding control struc¬ 
tures and deleting extraneous 
commands. This approach is 
a big time-saver compared to 
writing all the code by hand, 

Microsoft's Approach 

Word for Windows 3.0 takes 
the same approach: You can 
automate almost any Word for 
Windows operation by re¬ 


cording a macro, and then you 
can edit the macro to your 
heart’s content. Actually, 
macro is a misnomer here. 
Word for Windows’ (and 
Word for Presentation Man¬ 
ager’s) language, WordBA- 
SIC, is much more than a 
macro language: It is a full¬ 
blown structured BASIC in¬ 
terpreter with a syntax like 
QuickBASIC, a complete set 
of word processing primi¬ 
tives, an integrated debugger, 
and a full set of commands to 
control other applications (see 
listing 3). 

If you have Word for Win¬ 
dows and know a little BA¬ 
SIC, you can use WordBASIC 
to integrate almost your entire 
Windows desktop—you don’t 
even need Bridge Batch or 


ToolBook for about 80 per¬ 
cent of what you’d want to do. 
Ym don’t need to write C pro¬ 
grams, either. You do need to 
understand how to use all the 
programs you want to inte¬ 
grate, and you need to under¬ 
stand DDE. 

This is not to say that you 
won’t have to do any pro¬ 
gramming. YouTl do a lot of 
programming. But it will be 
in BASIC, and you’ll be able 
to do a lot of it by pointing and 
clicking. This is not specula¬ 
tion: A big law firm in Seattle 
has all its document handling 
automated on a LAN with 
Word for Windows, some cus¬ 
tom WordBASIC, and a hand¬ 
ful of other Windows applica¬ 
tions. The users think they 
are using Word all the time; in 
reality, many applications are 
active, all communicating 
with DDE and controlled 
from Word. 

There are a few problems 
learning to write WordBASIC 
right now. The silliest one is 
that the Word for Windows 
technical reference is not sup¬ 
plied with the rest of the prod¬ 
uct; it’s a fulfillment item for 
an additional $25. It isn’t all 
that good once you get it, 
either—not much of an im¬ 
provement over the TECH- 
REF. DOC file that is sup¬ 
plied with Word. There’s no 
dialog box editor, so you have 
to program your dialog boxes, 
guessing about dimensions 
and correcting them after you 
have seen the dialog box on 
the screen. And there isn’t 
much in the way of examples 
to look at—just a few pro¬ 
grams in the file EXAM- 
PLES.DOC. 

Microsoft didn’t get where 
it is today by making things 
difficult for programmers, 
I’ve had a look at the new, im¬ 
proved Microsoft Word for 
Windows and Presentation 
Manager technical reference, 
and it’s all that a moderately 
experienced BASIC program¬ 
mer could want for learning 
WordBASIC. 

An additional manual writ¬ 
ten for Microsoft by Wextech 
Systems, Using WordBASIC, 


Listing 1 : Bridge Batch provides a mixture of traditional 
and Windows-specific script capabilities, 

REM Example Bridge DDE aeript 

REM Haie Bridge small and start Excel 

MINIMIZE; 

WARNING OFF; EXEC /niexcel excel; 

MOVE e 12 90 eo 

IF Iferror^ PAUSE "Microsoft Excel did not atari"; 
RETURN 

REM Tell Excel to connect DDE commands to "^sheetl". 

REM Sheet 1 Is the default empty spreadsheet when Excel 
starts. 

X ^ DDE.INITIATE(DDEexcel, excel, sheetl) 

IF GOSUB ErrRetum *^dde.initiate failed^ {^x^)" 

<other commands> 

:ErrReturn 
GOSUB ShowMsg %1 

IF APP.EXIST(excel) SELECT excel; CLOSE 
EXIT 


Listing 2: HyperTalk programmers will feel right at home 
with ToolBook ’s OpenScript, 

- You will need to assign a value to pCllpField. One 

- of the best ways of getting that value ta to select 

- a field and get its uniqueName. 

to handle GOFYSCRIFTTOCLIPBOARD fScriptlD 

set text of (pCllpFleld of this book) to script of 
fScrlptlD 

set sysLockScreen to true 
send Background 

select text of pClipFleld of this book 
send cut 
send foreground 
set sysLockScreen to false 
end 
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Video In. 



Truly affordable video imaging for 
IBM PC and Macintosh computers. 
ComputerEyes includes everything 
you need to capture 8- or 24-bit color 
(or 8*bit gray scale) images from any 
composite or S-Video source. 

Captured images can be used with 
all popular paint, animation, database, 
presentation, and publishing programs. 

Call today for more information and 
free demo disk. 

Digital Vision, Inc. 

270 Bn ~ ~ 


je St., Dedham. MA 02026 
329-5400 
0 order call (800) 346-0090 


(617) 

Toon 


Professional 
Series 
Color Video 
Digitizers 
For Under 
$ 450 . 


Digital Vision 


COMPDTEREYES 


Laptop Computers 

External SCSI Hard Drives 

using the parallel port 


Half Shell 1.4"x5.5"x7.5" 2.25 lb 

Hermit Crab 2.8"x5.5"x7.5’’ 4 lb extra shock 

Hard Drives low power 20MB to 120MB $589 
A-Hivejr 2.2"x7.1"x7.1" 6 lb 

A-Hive 4.3"x9.6"x9.9" 11 lb 

Hard Drives 20MB to 1GB from $589 

Tape Drives 50MB to 1.3GB 

Cartridge Drive 44MB $819 

Floppy Drives 720K to 3MB 



Tulin Corporation Tel: 408-432-9025 

2156H OToole Ave., San Jose. CA 95131 Fax:408-943-0782 

328 BYTE* MARCH 1991 CircU 308 on Inquiry Cord 


HANDS ON 


Listing 3: WordBASlC is a full-fledged language that can 
control Word's editing primitives and Windows * user- 
interface objects. 

Sub MAIN 
Marker! == ”8" 

IndentSpaces = 5 'spaces marking a new paragraph 
A! = "5” 

A$ = InputBox$("How many spaces mark a new paragraph? 

[default 5] ",\ 

"Define Paragraph", a$) 

'if the user typed a digit, use it 
If Val(A$) <> 0 Then IndentSpaces = Val(a$) 

'create the string of spaces 

Spaces! * String!(IndentSpaces, Chr$(32)) 

'go to start of document 
StartOfDocument 

'Replace all hard carriage returns with Marker! 
EditReplace .Search * "^p", .Replace * Marker!, 
.WholeWord = 0, \ 

.MatchCase « 0, .Confirm * 0, .Format = 0 

'Replace single Marker! followed by Tab with hard 
carriage return 

EditReplace .Search = Marker! + "*t", .Replace = "^p", 
.WholeWord » 1, \ 

.MatchCase » 0, .Confirm = 0, .Format = 0 

'Replace single Marker! followed by IndentSpaces with 
hard carriage return 

EditReplace .Search = Marker! + Spaces!, .Replace = 
""p", .WholeWord = 1, \ 

.MatchCase » 0, .Confirm = 0, .Format = 0 

'Replace hard carriage return pairs with a single hard 
carriage return 

EditReplace .Search = Marker! + Marker!, .Replace * 
"*p", .WholeWord = 0, \ 

.MatchCase » 0, .Confirm = 0, .Format = 0 

'Replace all remaining hard carriage returns with a 
space 

EditReplace .Search = Marker!, .Replace * " 

.WholeWord = 0, \ 

.MatchCase * 0, .Confirm = 0, .Format = 0 
End Sub 


nicely bridges the gap be¬ 
tween the Word user’s refer¬ 
ence and the Word technical 
reference, and it comes with 
some (documented!) sample 
WordBASlC programs. One 
of the goodies in here is a set 
of macros for translating Ex¬ 
cel dialog boxes into Word di¬ 
alog boxes—and a copy of the 
Excel dialog box editor. This 
isn’t as nice as having a real 
dialog box editor for Word, 
but it works. 

Microsoft has put together 
the rest of the ne^ed materi¬ 


als, too. There’s a little on¬ 
line reference called the 
WordBASlC Advisor, a col¬ 
lection of macros to integrate 
various Windows programs 
(at this writing, WordScan, 
DaVinci E-mail, MathType, 
PackRat, and Superbase) with 
Word, and several useful ex¬ 
amples (e.g., a set of macros 
to convert vowels to their ac¬ 
cented forms). When this will 
be debugged and generally 
available, I can’t say—maybe 
by the time you read this ar¬ 
ticle. 
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MACINATIONS 

The Business Macintosh 



What’s Ahead 

The next step in integrating 
Windows applications is a lit¬ 
tle further out on the horizon: 
embedding and linking, or 
Extensible Compound Docu¬ 
ment Architecture (ECDA). 
Windows documents now can 
have hot links to other pro¬ 
grams using DDE, but there is 
no standard way of using 
DDE. Every application has 
its own unique macro lan¬ 
guage and its own meaning 
for “data item.” The embed- 
ding-and-linking specifica¬ 
tion adds a standard list of 
topics for DDE conversations 
and standard ways for appli¬ 
cations to implement actions 
such as inserting a new object 
(e.g., an Excel graph) into a 
container (e.g., a Word docu¬ 
ment). 

The ECDA technology has 
been implemented once al¬ 
ready: Microsoft's Power¬ 
Point does its charting using 
an external application. 
PowerPoint and its graph 
module communicate with 
embedding and linking. 
ECDA promises to make the 
integration of applications 
even easier for the end user— 
at the cost of more work for 
Windows application devel¬ 
opers. ■ 
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Don Crobb 

A good deal of ink has 
been spilled in the past 
year about whether the Macin¬ 
tosh is really a business com¬ 
puter. Complaints about its 
software standards, operat¬ 
ing-system proclivities, and 
networking prowess have 
showered in, mostly from the 
usual suspects. Mac detrac¬ 
tors complained ad nauseam 
about its graphical user inter¬ 
face getting in the way of 
power users. Fortunately, 
most of this carping has fi¬ 
nally died because, in a su¬ 
preme irony, Microsoft vali¬ 
dated the Mac’s GUI with its 
own Windows 3.0 for PCs. 

Amid all this journalistic 
carnage, an interesting soft¬ 
ware trend has emerged on the 
Mac: simulation and model¬ 
ing systems. As it has done 
with desktop publishing, 
desktop presentations, desk¬ 
top communications, and 
desktop multimedia, the Mac 
has “desktopped” yet another 
important category of busi¬ 
ness software—the desktop 
simulator. The Mac makes a 
nearly ideal simulation/mod¬ 
eling engine, at least in its 
more robust configurations 
(i.e., a color Mac Ilex or bet¬ 
ter), because of its blend of a 
well-established GUI, good 
f lo ating-p oint per for mance, 
and an impressive color dis¬ 
play for simulation anima¬ 
tions. 

Simulation and modeling 
has grown slowly on the Mac 
(and hardly at all on non-Mac 
platforms) because it’s a high¬ 
ly technical subject that is 
often difficult to learn and 
master. However, new prod* 
ucts are breaking down those 
learning and usage barriers 
and making the underlying 
mathematics of simulations 
(i.e., ordinary and partial dif- 
f^erential equations [ODE/ 
PDE]) more accessible. 


New versions of Extend, an 
object-oriented program from 
Imagine That (San Jose, CA), 
and I Think, a powerful busi¬ 
ness desktop simulator from 
High Performance Systems 
(Hanover, NH), have given 
these subjects a big boost. (ITl 
talk about I Think later in this 
article.) Just as Multiplan and 
Excel introduced Mac busi¬ 
ness users to the goal-seeking 
and what-if possibilities of 
automatically updated (if 
static) financial models. Ex¬ 
tend and I Think are introduc¬ 
ing those same users to the 
power of dynamic models and 
simulation systems. 

A year from now, I expect 
managers to search for solu¬ 
tions by using these desktop 
simulators to model their busi¬ 
ness problems. A fully ani¬ 
mated desktop model, which 
uses visuals and sound to show 
how a business works and dis¬ 
plays dynamic I/O over time, 
will be highly instructive. 
Several years from now, these 
same managers will wonder 
how they ever got along with¬ 
out desktop simulations--just 
the way they think of spread¬ 
sheets today. 

I expect several large soft¬ 
ware houses to enter the desk¬ 
top simulator market over the 
next year, which will validate 


Modeling and 
simulation promises 
to be a hot new 
category of 
business software 
for the Macintosh 

this growing category of soft¬ 
ware yet again. You should 
also expect to find that some 
enterprising developers will 
wed the systems-modeling ca¬ 
pabilities of desktop simula¬ 
tors to project management 
applications such as Project 
Scheduler 4 and MacProject 
II. This will produce hot new 
hybrid applications that will 
be able to simulate complex 
business projects and create 
suggested plans and schedules 


Don Crabb is the director of 
laboratories and a senior lec¬ 
turer for the computer science 
department at the University 
of Chicago. He is the author of 
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Pro (Simon Schuster/ 
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contributing editor for BYTE. 
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"decrabbr 
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for implementing them. That 
is the kind of “ intelligent com¬ 
puting agent*' that Apple has 
been talking about for a couple 
of years now, and it*s likely to 
make an appearance by late 
this year. 

Of course, if interapplica- 
lion communication is every¬ 
th ing that Apple cracks it up to 
be, such hybrid applications 
should be easy to implement 
once a data structure for repre¬ 
senting a dynamic model is 
agreed upon. Like most ad¬ 
vances in personal computing 
over the last 20 years, the big 
breakthrough will come when 
a widely accepted modeling 
file structure is adopted. 

Software of the Month: 

I Think 

Stella 2.10, from High Perfor¬ 
mance Systems, was a first- 
rate business simulalion/mod- 
eling program for the Mac. I 
Think is much more than an 
upgrade of Stella 2.10: It has 
been entirely rewritten. An 
educational version that in¬ 
cludes scientific-modeling ca¬ 
pabilities is available as Stella 
IL1 Think takes Stella and ex¬ 
tends its capabilities in many 
areas, especially in how mod¬ 
els are animated and graphics 
are incorporated. It also pro¬ 
vides numerous extensions to 
theODE, IThink, however, is 
a business tool, designed from 
its first line of code to let you 
create business and financial 
models and create output that 
you can use for its predictive as 
well as analytic prowess. 

I Think uses three simula¬ 
tion algorithms: Euler’s meth¬ 
od, second-order Runge-Kut- 
ta, and fourth-order Runge- 
Kutta (see “The Runge-Kutta 
Methods,** April 1986 
BYTE). You can also select the 
appropriate step size and the 
integration method used for 
each I Think model that you 
create. It even includes the 
documentation that lets you 
translate a system of ordinary 
differential equations into an I 
Think model. In short, I 
Think is sort of a visual think¬ 
ing tool that can model busi¬ 
ness processes, letting you test 



plans and scenarios on your 
Mac before you commit 
money and resources to a real 
project. 

I Think is a discrete systems 
simulator that takes the idea of 
what-if analysis pioneered by 
spreadsheets and makes it 
both dynamic and visual. It 
lets you visualize the relation¬ 
ships between events, out¬ 
comes, and inputs in a way that 
is simply not possible with a 
spreadsheet table of numbers. 
Because 1 Think always dis¬ 
plays the dynamic picture of 
your model, you can see how 
each process contributes to the 
overall success or failure of 
your plan. Unlike a spread¬ 
sheet, where you spend a lot 
of time analyzing the numeri¬ 
cal output of your efforts, I 
Think lets you concentrate on 
the processes creating that 
output. 

The screen shot gives you 
some idea of I Think's orienta¬ 
tion. It shows three I Think 
windows: the diagram, the in¬ 
put variables, and an output 
graph. The diagram window is 
where you create your I Think 
simulation, using symbols to 
represent different kinds of 
simulation variables and out¬ 
comes. Arrows indicate the 
flow within the model. You 
can explode each node by dou¬ 
ble-clicking to add data to it or 
to modify its behavior and 
time constraints. 


Input variables can be listed 
in tables like those in the 
screen, where they can be al¬ 
tered quickly. Graphical out¬ 
put , shown here as a line chart, 
can also be customized to help 
reveal the important opera¬ 
tional peculiarities of your 
model. 1 Think also lets you 
exchange your model data 
with other Mac software for 
further analysis, and you can 
incorporate Paint or PICT 
images as part of your model 
diagram, as well as sounds. 

What is I Think good for? A 
better question would be, what 
isn’t it good for? Just about any 
business situation or project 
can be modeled using I Th ink, 
and you can gather valuable 
model output long before you 
commit to the real scenario 
that your model suggests. 1 
Think gives you a real what-if 
planning tool that takes into 
account the dynamic and vi¬ 
sual nature of most business 
processes (and scientific ones 
with its Stella 11 incarnation). 

Tip of the Month: 
HandOffll 

The Mac can be a pretty inhos¬ 
pitable place to work some¬ 
times, especially when you’ve 
come up against one of my fa¬ 
vorite warnings r “Application 
Not Found. The application 
is busy or missing.” Which 
translates into, “You lose.” 
Rather than putting your fist 


through your monitor (a costly 
but perfectly satisfying re¬ 
sponse) when that alert pops 
up, try to keep your hands off 
the problem, using HandOffll 
from Fred Hollander’s Hand- 
Off Corp. 

HandOff FI lets you assign 
applications to open files that 
you do not have the original 
applications for. Naturally, 
this won't help if you are try¬ 
ing to open a 4th Dimension 
file with SuperPaint, but it 
works well when you want to 
open old Mac Write 4.5 files 
with MacWrite II or Nisus 
3.01, or open old Multiplan 
files with Excel. As long as the 
application you specify can 
read the file format, you’re in 
business. The beauty of Hand- 
Off II is that you make this 
correspondence between the 
existing application and file 
creator only once. After that, 
HandOff II intercepts the file 
type and opens it with the des¬ 
ignated application. You can 
also interrupt this feature 
whenever you want, in case 
you have acquired the neces¬ 
sary program. 

HandOffll includes a lot of 
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other goodies, such as a pop¬ 
up menu for launching appli¬ 
cations (a la On Cue), the abil¬ 
ity to control the color depth 
and sound level of each appli¬ 
cation you launch, and auto¬ 
matic fixing of bundle bit 


anomalies. There’s also sup¬ 
port for the Desktop Manager 
(which fixes the Finder’s 
problems with large hard disks 
full of files and folders). 

If HandOff II still won’t 
solve your problems because 


of file incompatibilities, you 
can try Abbott Systems’ Can- 
Opener (which can open virtu- 
ally any file type—text, Paint, 
or PICT) or On Technology’s 
On Location for a glimpse in¬ 
side a recalcitrant file. ■ 


THE UNIX /bln 

Tricks of the Unix Gurus 



David Fiedler 

S ometimes the obvious 
isn’t. One person’s chal¬ 
lenge can be another’s frustra¬ 
tion. This month. I’ve decided 
to provide a couple of hints that 
I’ve found useful in the past. 
Some of these may seem sim¬ 
ple to advanced readers, but 
they have saved many people a 
great deal of time and trouble 
in a pinch. On the other hand, 
they may just be thought-pro¬ 
voking enough to help you 
solve a problem that you’ve al¬ 
ready been working on—per¬ 
haps a different type of thing 
altogether. 

More Than One Way 
to Replace a Cat 
On some Unix implementa¬ 
tions, a crashed root file sys¬ 
tem disk or inadvertent loss of 
the executable kernel (that file 
called /Unix) means you’re in 
for a long, backbreaking ses¬ 
sion of reloading much of the 
system. Hopefully, you also 
have good backups of your 
own files, too. 

SCO Unix and Xenix sys¬ 
tems give you the option of 
creating a custom “emei^ency 
boot floppy.” This lets you 
boot up your system with one 
or two floppy disks and access 
information that’s still on your 
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Tips on disaster 
recovery, logging 
calls, and getting 
rid of garbage files 



hard disk drive. Frequently, 
you can easily restore your sys¬ 
tem via tape or fsck manipu¬ 
lations if you’ve gone to the 
trouble of creating the boota¬ 
ble floppy disk. 

But the limited amount of 
space on these floppy disks 
means that few commands can 
fit on them. In fact, such com¬ 
mands as cat and cp are in¬ 
stalled only if there’s extra 
room available (some disk in¬ 
stallations don’t even have 
Is). You would be amazed 
how important these com¬ 
mands are when you don 7 
have them readily to hand. So 
what can you do in such a situ¬ 
ation (or in any emergency 


situation where basic com¬ 
mands are missing)? 

The important thing is to 
keep calm and remember the 
basics. Many Unix commands 
have more than one method of 
operation. In the case of the 
missing Is, you could type 

§ echo * 

while in a directory (echo is 
usually built into the shell). If 
cp isn’t there, you’ll probably 
have dd available, and you can 
always use 

a dd if=onefile 
of=another 

And even if cat is missing, 
you can still look at things 
with dd: 

H dd if=file 
of=/dev/tty 

Don’t forget redirection. If 
you have to look at a critical 


file under these conditions (or 
if your entire printer spooler 
has gone crazy), you can al¬ 
ways print files by simply 
copying them to the right de¬ 
vice. The following are all 
equivalent: 

H cat file > /dev/ttyla 
a cp file /dev/ttyla 
a dd if=file 
of=/dev/ttyla 

assuming, of course, that 
your printer is plugged into 
port / dev/ttyla. 

Logging a 

Communications Session 
Want to keep a log file of a 
modem call to another system 
but don’t have any optional 
communications software that 
does this for you? Use the 
plain old cu program but with 
a twist: 

$ cu I tee logfile 

and everything should be 
saved just fine. You can often 
use this technique with other 
programs; it even works for 
capturing the output of sev¬ 
eral seconds’ worth of screen- 
oriented programs like stars 
or worms, which can then be 
mailed to innocent coworkers 
(you should be sure to set 
your terminal environment to 
match theirs before you run 
the program). 

Getting Rid of Those 
Unwanted Pests 
It’s not extermination of ver¬ 
min or even murder I’m talk¬ 
ing about here, but files. The 
kinds of files that you created 
by a slip of the finger, or by a 
test program that created a 
filename from uninitialized 
memory. The kinds of files 
whose names are -foo or 
*f5jx, or that are composed 
of control characters so that 
you couldn’t type them even if 
you wanted to (and you do 
want to, very much). How can 
you get rid of them? 

Users of recent releases of 
Unix don’t have the hyphen 
problem. There’s a new op¬ 
tion to the rm command that 
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allows filenames to begin 
with a hyphen; the option is a 
double hyphen. Therefore, 
typing 

$ rm-foo 

will properly delete a file 
called -foo. Without this 
modification, the rm com¬ 
mand sees the hyphen as an 
option lead-in, rather than a 
filename. There are several 
classic ways of getting around 
this problem, some of which 
work on various systems and 
fail on others. For hyphens, 
you can type rm. / -foo, using 
the dot and slash to hide the 
hyphen from the rm com¬ 
mand. You can also type 

$ mv -foo foo 
$ rm foo 

on some systems where the mv 
command itself has no op¬ 
tions. Or you can try the / etc 


/unlink command, which 
also has no options. If your 
filename starts with an aster¬ 
isk, where a mistake could cost 
you all the files in your direc¬ 
tory, be more careful when 
you type the rm command: 

$ rm -i \*f5Jx 
*f5Jx; ? y 
$ 

In this case, the preceding 
slash again hides the asterisk 
from the shell, preventing it 
from expanding the asterisk 
into its usual meaning of '"all 
filenames in this directory 
not preceded by a dot.” The 
-i (interactive) option to rm 
forces it to prompt you for 
every file that it intends to re¬ 
move, which gives you a 
chance to correct any possible 
mistakes at the last moment. 
In this case, your answer of y 
means yes, remove the file. 

Is your system haunted? Do 


you hear bells every time you 
type Is? You’ve probably got 
a Control-G in a filename! 
For really hard-to-type file¬ 
names (ones that contain such 
fun characters as octal 206 
and the like), you’ll soon find 
out about the -b option to the 
Is command. But let the sys¬ 
tem do the work for you. Sim¬ 
ply capture the filename by 
Is -al > /tmp/foo and then 
edit /tmp/foo to remove all 
filenames other than the one 
you’re interested in. Then just 
add an rm before your funny 
filename, return to the shell, 
and execute sh /tmp/foo to 
remove your pesky file. 

As long as I’m discussing 
eighth-bit characters, I recom¬ 
mend getting a copy of fm (File 
Modifier) by Tony Field and 
D. Jason Penney. It’s a hexa- 
decimal/ASCII file editor 
with an excellent user inter¬ 
face (better than that of some 
commercial programs), and 


it’s available under the GNU 
licensing terms (i.e., free). 
With fm, you can save the day 
by patching binary files that 
otherwise couldn’t be modi¬ 
fied. It won’t work on directo¬ 
ries, although a real diehard 
could use it on the raw disk. 

You Deserve 
a Break Today 
Everyone’s entitled to a little 
fun. Heck, after slaving away 
all day over a hot terminal, 
surrounded by awking greps, 
you have probably earned a 
lot of fun. Unix, while clearly 
a serious operating system for 
commercial uses, also has its 
fun side. After all, Unix got 
started when Ken Thompson 
was looking for a machine to 
run a Space War game on, and 
the /usr/games directory has 
been a popular one ever since. 
One trick of the Unix gurus is 
to relax once in a while. 

Don’t get me wrong; I’m 
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Graphics 

When you meeds move beyond text, MultiVision 
moves into view-a high speed (100 megabits 
per second) communications controller that 
offers near instantaneous multiuser graphics 
like you've never seen tx;fore. 



Comtml 

A Systems Compiariy 

Multiply your choices. Call Comtrol today. 

1 - 800 - 926-6876 

Comtrat Caip., 2675 Kattm Road, P.O.. Box 64750 Sl Paul, MN 55164 
©1990CO!mOLCORPO3tATlON. All eight* rested. Ml other brjfld tum«nind 
puxlud nuiricH are iradcrhaifc^ uf mgjsteivd (r,ideniark>j nf their le.npective Iteiklen. 
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PC COMPATIBLE 
ENGINEERING 


Annabooks gives you the hardware, software, and firmware informa¬ 
tion you need to design PC-compatible systems faster and better. And 
you have control of your design from the ground up - our firmware and 
software products include source code! Plus all the utilities you need. 
Do hardware design? The AT Bus Design book and the XT-AT 
Handbook replace a whole shelf of references. Start by getting these 

boo^s: _ _____ 

"“ AT HtosKit: im AT Bios with source code in C you can modify . 

With setup & debug. 380 pagc,s witli disk, $199 
XT BiosKit: Includes a debug. 270 pages with disk, $99 
Intel Wildcard Supplement for XT BiosKit: Includes ASIC setup, 
turbo speeds, also useful with many other modern XT boards. 

60 pages with disk, $49 

AT Bus Design: At last here arc the complete timing specs to show 
you how to design ISA and 8/16 bit EISA. $69.95 
FromKit: Puts anything in Eprom or SRAM: DOS. your code, 
data, you name it! With source on disk, $179 
SysKit: Here's a debug/monitor you can use even with a brand X 
Bios in your desktop. Runs in ROM or TSR in RAM. Includes 
source, of course, $69 

XT-AT Handbook: The famous pocket-sized book jam-packed 
with hardware & software info. $9.95 ca. or 5 or more for $5 each. 
Software loi4s: 

You need MS C & MASM 5.1 for modify ing the Kit products. 


PTT p p Mention this ad when you order any publication and get 
^ AX JJ/l-l/ ^ XT-AT Handbook by Choisscr & Foster! 

Hurry before wc come to our scn.scs and change our minds. 


Annabooks 
12145 Alta Carmel Ct., Suite 250 
San Diego, CA 92128 


800 - 462-1042 

619-271 9526 


FAX 619-592-0061 

Money-back guarantee 


Don^t Move! 

without telling 

BVTE 

Clip out form below 
and mail to: 

BYTE Magazine 
P.O. Box 555 
Hightstown, NJ 08520 

— 

At least 8 weeks before you move, please give us your 
new address and/or name change 

(Please Print) 

New address, name 

Name_ 


Address 


Adi. 

Cilv 

StiHe 

Zip 



Print current name and address 

(or affix the mailing label from your current issue of BYTE here) 


Current address, name 
Nante _ 

Address 
City _ 

.Slate_ 


Apt. 


Zip. 
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certainly not encouraging 
anyone to play games on com- 
pany time. But between 
Thompson’s creation of Unix 
and his passion for computer 
chess, it’s clear that seeming¬ 
ly frivolous pursuits can have 
quite serious applications. 
After all, what is Adventure 
but an attempt to anticipate 
the exact keystrokes of a user? 
Call it context-sensitive pro¬ 
gramming at its best. 

A Real Adventure 
Adventure was originally 
written by Crowther and 
Woods, I believe, in FOR¬ 
TRAN, for a large DEC ma¬ 
chine. It quickly attained leg¬ 
endary status and spread 
around college campuses and 
computer centers. Adventure 
created a world of its own, 
purely from text descriptions 
about Colossal Cave. Com¬ 
pared to many of the games 
originally distributed on Unix 
(e.g., the forgettable “wum- 
pus”). Adventure shows 
imagination in its writing and 
requires quite a bit to get 
through it. And remember. 
Adventure was one of the first 
Unix games to automatically 
turn itself off during prime 
time or whenever the system 
got too busy. 

David Betz wrote what you 
might call an “adventure con¬ 
struction kit’’ called advsys, 
which is essentially a special- 
purpose language and com¬ 
piler. Like most of the pro¬ 
grams mentioned in this 
column, advsys was posted 
to Usenet and is available 
from any of several on-line ar- 
chive sites that have been 
mentioned in past columns. 

Maybe one of you enter¬ 
prising readers should get 
hold of a copy of advsys and 
make a parody Unix adven¬ 
ture. “You are in a maze of 
twisty little directories, all 
different” and “I see no 
makefiles here” are just some 
of the hilarious gag lines we 
could expect from this effort. 

What Is Going On Here? 
After playing Adventure for a 
while, the predictability and 


endless passageways some¬ 
times get to you, and you be¬ 
gin wanting something that 
involves a lot more action. 
Rogue, written by Ken Ar¬ 
nold and Michael Toy at the 
University of California at 
Berkeley (the version I have is 
dated 1981), leads you down 
through the Dungeons of 
Doom as you attempt to re¬ 
trieve the Amulet of Yendor, 
while fighting off beastly crit¬ 
ters the whole way. 

And Rogue was the first 
Unix game to use graphics. 
Even though all the goblins 
and dragons and things are 
merely uppercase and lower¬ 
case characters, you move 
through a maze that is actual¬ 
ly drawn on the screen. The 
maze changes every time you 
play it, so it’s impossible to 
get bored by the same old 
paths. You move your charac¬ 
ter around while picking up 
scrolls and potions and try to 
defeat monsters by running 
into them. 

(By the way, these pro¬ 
grams are addictive. You have 
been warned. Neither I nor 
the BYTE editorial staff is re¬ 
sponsible for lost sleep, waste 
of CPU cycles, late projects, 
or divorces, actual or threat¬ 
ened.) 

No Easy Way 

There’s no one place you can 
go to find all this software 
(except perhaps uunet), so 
some exploring of the net¬ 
works, archives, and dial-up 
Unix systems is in store for 
you. But as they say in Adven¬ 
ture, “If you think you have 
found all the treasures, just 
keep exploring for a while.” 
And that—aside from trying 
to compile the stuff and play¬ 
ing with it once you’re done— 
is half the fun. 

Next Month 

If you’ve been running your 
system for a while, you have 
probably made modifications 
that can complicate some 
tasks, such as getting new 
users up and running. I will 
provide some tips that should 
make life easier. ■ 
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• Jugg^g files, documentation, people and time is 
no way to manage a software project. You need to 
know who is working on what, which files are being 
changed and why. And your team should be moving 
ahead on development, not stuck in costly collisions. 

MKS RCS - Your Project Manager 

MRS RCS (Revision Control System) helps keep your pro- i 
jea from becoming a jug^g act by maintaining a com- I 
plete history of changes to a file and giving you access to 
any of the changes. MKS RCS also automaticaUy saves 
crucial descriptive information about each revision. 

An advanced user interface and excellent documenta¬ 
tion make MKS RCS extremely ea^ to use. Or if you 
prefer, you can operate from the command line. MKS RCS 
can automate every aspect of your project, handle both 
binary and text files with ease, provide unlimited branch¬ 
ing and merging capabilities and compress log files to save 
valuable disk space. 

The Bigger the Better 

The more complex your projea, the more you need MKS 
RCS. In a multi-user environment, eliminate access conflicts 


with locking options. Manage and track development to 
deliver your project on time, on spec and on budget. 


Fbr individual projects, MKS RCS handles the headaches 
of recording and retrieving files. Whether you are on a 
LAN or an individual PC, MKS RCS will make you 
more productive. 

Price and Performance Leader 

MKS RCS has all the features you will ever need 
in a revision control system at a price that will fit 
your budget. 



MKS RCS for DOS is just $249; for OS/2, SCO or 386 
Unix $349. A 5-CPU LAN license for DOS is $995; for 
OS/2, SCO or 386 Unbc $1,395. 


Call MKS for LAN pricing for more than 5 CPUs. 


MKS Software Management Ikam 

Reduce the juggjing act even more with the MKS Software 
Management Tfeam (MKS RCS and MKS Make). You set 
up the rules stating which files must be changed when 
other files are altered, and MKS Make automatically keeps 

those files in synch. ^hannov« visit us at me Canadian 
- LiJ CeBIT VI Booth in Aisle C20 


Autralia 03-419-0300 France 01 47 95 01 07 

TO ORDER, CALL: 03-555-4544 Germany 055-704800 

1-800-265-2797 (continental U.S. only) Belgium 02/736.60.64 0721 886 664 

1-519-884-2251 (outside continental U.S.) England 0763 244114 06126/595-0 

1 -519-884-8861 (FAX) 0364 53499 30 852 00 45 

071 833 1022 Netherlands 020 14 24 63 

Full 30 day money back guarantee. Finland 08-5054536 Sweden 0762 704 60 


MKS, MKS RCS and MKS Maka are Iradamarks of Mortica Kam Syalants Inc. UNIX m a tradatnant a< ATAT 


M aVc H 13-2 0, 19 91 



35 King Street North 
Waterloo, Ontario 
Canada. N2J 2W9 
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NETWORKS 

In Praise of Remote Procedure Calls 


RPCs let you develop a single application 
that runs concurrently on IBM, 

DEC, Sun, and Apple computers 



Barry Nanca 

R emote procedure calls 
are the tools of choice 
for building client/server sys¬ 
tems. They’re magic glue that 
lets programmers treat a het¬ 
erogeneous network of com¬ 
puters as if they were one big 
computer. You use RPCs to 
target each part of an applica¬ 
tion to the type of computer for 
which it^s best suited, be it a 
Macintosh, a 486 system, or a 
Sun workstation. 

Here’s an example. A pro¬ 
gram begins life on a Mac, 
gathering data from one of the 
people on the network. The 
Mac program calls a subrou¬ 
tine on an i486’based system 
when it needs to perform some 
complex, lengthy calculation. 
(The call statement in the Mac 
source code looks like any 
other subroutine call.) After 
program control and the cal¬ 
culation results are returned to 
the Mac, the program updates 
a database by calling another 
subroutine—located on a VAX 
minicomputer. (Again, you 
couldn’t tell by looking at the 
program statements that the 
database update module is 
running on a VAX.) 

Build Your Own 

What do you have to do to use 
RPCs? You code each module 
in C, designating each pro¬ 
gram module as either a server 
or a client. The server module 
is the back-end application; it 
performs calculations, gener¬ 
ates reports, and stores per¬ 
manent database tecords. The 
client module manages the 
front-end user interface. 


Barry Nance manages a 50- 
node NetWare LAN. He also 
authored Network Program¬ 
ming in C (Que Publishing 
Corp ., 1990) and is the editor 
of the IBM Exchange on BIX^ 
where you can reach him as 
"barryn. 


You create an RPC com¬ 
piler script that identifies the 
server and cl ient modules, and 
then run the RPC compiler to 
generate the C source code 
that glues the modules togeth¬ 
er as one executable program. 
Underneath, the generated 
code creates a communication 
session between the client and 
server modules. But the client 
code calls the server modules 
in the same way that it might 
call any other subroutines. 
The fact that the client and 
server modules execute on dif¬ 
ferent computers becomes 
mostly transparent to the ap¬ 
plication. 

When an application makes 
a subroutine call to a program 
module on a different com¬ 
puter, the RPC-generated 
code creates a new communi¬ 
cations session between the 
computers or uses an existing 
session. The subroutine call 
becomes a send operation 
and, on completion, a re¬ 
ceive, The generated pro¬ 
gram code for each subroutine 


consists of a stub with the same 
name as the remote subrou¬ 
tine. The stub manages the 
communications session with 
the actual code module on the 
remote computer. An RPC it¬ 
self consists of a network-spe¬ 
cific library of LAN commu¬ 
nication services and the RPC 
compiler for generating the C 
source code glue. 

The figure shows an RPC in 
action. When the program 
calls the calc„results(} 
subroutine, it’s actually in¬ 
voking a local stub routine 
written by the RPC compiler. 
This client stub uses the com¬ 
munications session with the 
server stub to invoke the real 
calG_results () routine on 
the remote server. The client 
then sends data, in the form of 
passed parameters or global 
data items, to the server com¬ 
puter, where the calc_re- 
sults {) module processes it. 
When the remote routine com¬ 
pletes, it sends the results back 
to the originating computer. 
The data looks as if cale_re¬ 


suits () had executed on the 
local machine. 

The Proprietary Problem 

Distributed client/server pro¬ 
cessing is nothing new. Xerox 
first developed it at the Palo 
Alto Research Center at about 
the same time it developed 
windows and the mouse. Sun 
Microsystems later created the 
first commercial instance of 
RPCs on top of its Network 
File System. RPC tools are 
now available from many com- 
panies, including Hewlett- 
Packard, Sun, Netwise, and 
Novell (Novell’s RPC is a re¬ 
packaged version of the Net- 
wise RPC Tool for SPX). 

On an OS/2-based LAN, 
named pipes is the medium for 
connecting two parts of an ap¬ 
plication. On a NetWare LAN, 
RPCs use the SPX protocol 
to invoke remote functions. 
Other networks use TCP/IP, 
DEC net, NetBIOS, or even 
IBM’sLU 6,2. Net wise covers 
all these bases; other compa¬ 
nies limit their RPC imple¬ 
mentation to the transport 
layer used by their proprietary 
networks. Until the LAN in¬ 
dustry achieves transport in¬ 
dependence, you must be care¬ 
ful about whose RPC product 
you choose. You could wind 
up with less connectivity than 
you planned for. 

Different computers repre¬ 
sent data differently. An RPC 
handles these internal repre¬ 
sentations by packing and un¬ 
packing the data into protocol 
data units, or PDUs. Once 
packed, the contents conform 
to the ISO’s Specification of 
Basic Encoding Rules for 
Abstract Syntax Notation 
(ASN.l,TSO 8825). 

Byte-flipped machines, 
such as the Intel-equipped 
IBM PC, can nonchalantly 
communicate with Apple, 
DEC, and Sun computers. 
Every time a client stub is 
called, it places the param¬ 
eters and appropriate external 
variables into a Request PDU 
and sends that PDU to the 
server. Then it waits for the 
server’s Response PDU, up¬ 
dates the parameters and ex- 
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ternal variables with the re¬ 
ceived values, and returns 
program control to the client. 

The server code behaves as 
you would expect: It receives 
the Request PDU, unpacks the 
data, calls the appropriate 
subroutine, packs the results 
into the Response PDU, and 
sends the response to the cli¬ 
ent. You can encapsulate any 
data type in a PDU. Even an 
item referenced through a 
pointer is sent/received as an 
entity, and the pointer rela¬ 
tionship is reestablished on the 
server. But you can’t transfer 
the pointers themselves. 

Floating-point numbers are 
another potential problem. An 
RPC converts floating-point 
numbers as best it can between 
different computers, but a 
less-precise server CPU can’t 
preserve the exactness of the 
data across the call. 

Be careful about passing 


large data structures or a lot of 
external variables when you 
are designing client/server 
systems. The data has to be 
sent between computers, and 
that takes time. 

Depending on the complex¬ 
ity of the application, you can 
choose one of three basic serv¬ 
er control procedure bindings. 
Single binding supports one 
client at a time; it denies other 
clients access to the server. 
Multiple-client binding also 
processes one request at a time 
but puts subsequent requests 
in a queue. Multitasking han¬ 
dles multiple client requests 
by establishing a separate 
thread for each. You would use 
single binding if you had 
multiple servers and wanted 
the client to do a round-robin 
search of servers until it found 
one that could handle a re¬ 
quest. Not all RPC implemen¬ 
tations support multitasking; 


RPCS IN A NUTSHELL 


r Client module V 

struct DATA_REC data_record; 

main () 

{ 

gatherJnput (); 

- calc_results(&data_record); 


Client stub 
calc_results (); 

ji- 


Code generated by 
RPC compiler 


^ LAN communications session 
created by RPC 


Server stub 


Code generated by 
RPC compiler 


r Server module (actual subroutine) */ 
calc_results (struct DATA_REC ’data^record) 
{ 

data_record->result = 5; 

} 


The client module calls calc_results (), a stub on the client 
machine that sends a copy qfdata^ecord to the server. Once 
the actual calc_results() routine, which resides on the 
server, has completed, it sends an updated copy of 
dat€L.record back to the client. 


Make Your Best Work 
Look Its Best! 



Name 

Definition 

Gamma 

r(2)= f 

Jo 

Sine 

8m(i) = — (e‘* - e-‘*) 

2i 

Error 

erf(z) = f e~** dz 

Jo 

Bessel 

1 

Jq(z) — — 1 cos{zsmd)d0 

^ Jo 

Zeta 

oo 

C(a) = ^fc-‘’ (SR8>1) 

Ar=l 



PCT^ 

Typesetting Software 

For professional publishing and the power to produce high- 
quality technical documents, scientific notation, mathe¬ 
matical formulas, and tables, rely on PCT^ to make your 
work look its best. 

The next step beyond standard desktop publishing, PCT^ 
is the difference between average and expert. You'll get 
professional typesetting at amateur prices. 

PC MAGAZINE wrote: "(With PCT ^... you can achieve 
incredible precision in formatting text, especially mathe¬ 
matical expressions." 

INFOWORLD said: "No non-T^-based program has such 
typographical sesthetics ... enormously flexible ... 

New PCT^ 3.0, with double the page-building capacity, is 
now available. For 386 computers, there's PCT^386 and 
Big PCT^386. 

For a free product catalog and demo diskette 
call 415/388-8853. See the best for yourself! 

Europe: (31) 703237241 • (49) 24167001 • (49) 80248011 
(49) 73126932 • (44) 742351489 • (39) 290091773 
Asia: (886) 35265521 •Australia: (61) 34599671 

PERSONAL 

TBC 

INC 

12 Madrona 
Mill Valley, CA 94941 
Fax: (415) 388-8865 

PCT^ is a registered TM ol Personal Tj^, Inc. T^X is an American Mathematical Society 
TM. Site licenses available t^ualrfied organizatioiK. Inquire about PTI distributorships. 
This ad was typeset using PCT^ and Bitstream fonts. 
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you need to use a server whose 
operating system understands 
multiple process threads. 

To RPC or Not to RPC 

It’s technically possible to use 
RPCs to transform any appli¬ 
cation into a client/server sys¬ 
tem, but you wouldn’t want to 
put small, fast-executing rou¬ 
tines in a server. The time 
spent in communicating the 
data back and forth would 
overwhelm the application 
and cause severe degradation. 
Calculation-intensive or I/O¬ 
intensive routines are good 
candidates for server mod¬ 
ules, assuming you have com¬ 
puters on your network that do 
a better job at such tasks. 

li*s possible to use your su¬ 
perfast 486 file server in a cli¬ 
ent/server role. NetWare 386 
has a special provision for run¬ 
ning custom-written code 
alongside the NetWare operat¬ 
ing system. You can develop 


server routines as NetWare 
loadable modules. NetWare 
386 lets you load and unload 
NLMs while the file server is 
active, and you can use Net¬ 
ware’s debugger to inspect the 
server module’s behavior. 

You write NLMs as you 
would any C program. How¬ 
ever, you need the NetWare 
Compiler/386 (a repackaged 
version of Watcom 7.0), and 
you have to use the NLM li¬ 
brary code supplied with Net¬ 
Ware Compiler/386 for the 
I/O and memory management 
aspects of the program. 

For fun, I created an NLM 
version of the 0-mail applica¬ 
tion from my book Network 
Programming in C. The Mail 
NLM is a server module that 
simply stores and routes mail 
messages; the client (worksta¬ 
tion) code invokes the server 
routine send_mail() to dis¬ 
patch a mail message. 

Neither CPU-bound nor 


I/O-bound, the Mail module 
nonetheless has two advan¬ 
tages as a server subroutine. 
Because the Mail NLM is a 
unique NetWare object, T was 
able to give it the right to use a 
certain subdirectory on the 
file server and exclude other 
objects—the users—from 
accessing the subdirectory. 
This ensures mail privacy. 
Second, designing the mail 
module as a true “post office ” 
makes for a cleaner architec¬ 
ture. The workstation never 
has to know how the mail is de¬ 
livered; it simply puts it in the 
mailbox and lets the server 
module handle routing. 

If you’re interested in see¬ 
ing my mail program code, 
you can contact me c/o BYTE 
or on BIX and I’ll send it to you 
on disk. 

Serious, mission-critical 
applications are excellent can¬ 
didates for client/server dis¬ 
tributed processing. I have 


found RPCs to be useful tools 
for automatically building the 
interface between clients and 
servers. Although I enjoy 
writing IPX/SPX communica¬ 
tions code, I shudder to think 
of the effort it would take to 
create, by hand, each link be¬ 
tween client and server mod¬ 
ules in a large application. ■ 



Netwise, Inc. 

2477 55th St. 

Boulder, CO 80301 
(800) 733-7722 
(303) 442-8280 
Circle 1224 on Inquiry Card. 

Novell, Inc. 

122 East 1700 South 

P.O. Box 5900 

Provo, UT 84601 

(800)453-1267 

Circle 1223 en Inquiry Card , 





ELECTRONICS 

(800)333-9343 

FAX (713.) 935^0044 • (713) 933-7675 
P.O. Box 712571 • Houston, Texas 77274 
Call for complete information and our 
catalog of Switdiing and Sharing Solutions. 
Dealer inquirioi welcome. 


340 BYTE* MARCH 1991 


Cird» 253 on Inquiry Card, 













ASK BYTE 



PostScript, Too 

I am running an IBM XT clone with a Hewlett-Pack- 
ard DeskJet printer. I want to be able to access soft 
fonts to supplement the one supplied with the original 
DeskJet. At best, I would like my printer to be able to in¬ 
terpret the PostScript command language, and at the 
very least I would like to be able to use normal HP soft 
fonts, without spending more than the $4001 originally 
paid for my printer* 

Edward Hyer 
Blakest 

You should he able to upgrade for less than $400, One 
way to do it is through software. PostScript interpreters 
will fake the mtput from your applications and translate 
it into PostScript. This process will work on an IBM XT, 
but it will he very slow. If you can bear the slow speed, 
this would be your best answer. Adding expanded memory 
will speed it up somet but that adds extra cost. Check 
with vendors of PostScript interpreters, including LaserGo 
(9369 Carroll Park Dr., Suited, San Diego, CA 92121, 
(6191 450-4600) and Atech Software (630 La Place 
Court, Suite 245, Carlsbad, CA 92008, (800) 748-5657 
or (619) 438-6883), to make sure they work with the ap¬ 
plications you itse. 

To use HP soft fonts, you will need additional RAM 
for your printer. Hewlett-Packard sells a }28K-byte RAM 
cartridge for about $125 and a 256K-byte cartridge for 
$] 75, How much RAM yow need depertds on how many 
fonts you plan to use in a mngle document. HP sells ad¬ 
ditional soft font cartridges for between $75 and $95. Bit- 
stream (215 First St., Cambridge, MA 02142, (617) 
497-6222) also sells soft-font mrtridges. For more infor¬ 
mation and pricing of specific cartridges, call HP 
printer support at (208) 323-25SL I think your best bet 
would be the RAM cartridge from HP. You 7/ get your 
output faster and should still stay within your budget, 

—S. D* 


Is This Bad? 

M y PC has a 20-megabyte hard disk drive. When I 
formatted it the first time, the format program 
found 200K bytes of bad sectors on the disk. Six months 
later, I reformatted the disk and found that the bad sec¬ 
tors now took up 600K bytes. How does this happen? 

How can I prevent this problem or recover from it? 

Dat Dao Nguyen 
Montreal, Quebec, Cancda 

The physical cause of your proMem is not easy to nail 
down; bad sectors can arise from several sources, includ¬ 
ing head misalignment and particles of magnetic coating 
flaking off inside the disk drive. Either one could cause 
the number of bad sectors to grow over time, as you 
report. 

First thing to do: Back your drive. Then give it a 
new lowdevel format. If tl^ number of bad tracks that 
your new low-level format reports is very large, con¬ 
clude that your disk has suffered some kind of failure and 
needs to be sent to a repair sh<g? or replaced. 

You may also want to look into some disk utilities for 


backup and recovery. See '*Jusi What the Hard Disk Doc¬ 
tor Ordered,January 1990, for more information on 
disk utilities. —S. A * 


Returning Student 

I am writing to you concerning a change I am contem¬ 
plating, I have an old Commodore 64 home computer I 
was using in high school* I haven’t used it in several 
years, but Tm planning on returning to college soon and 
am looking for a new computer to use at home for stud¬ 
ies and communications purposes. 1 want one 1 can use to 
reach my college lab computer and to talk to friends I 
have around the country. Could you please give me some 
kind of direction as to what to get (e.g. base computer, 
hardware, software, and networks)? Because I have expe¬ 
rience only in the BASIC language, 1 need a computer 
that is easy to learn on as well. Any help would be 
appreciated. 

Mark Clarendon 
Scottdale, GA 

If you antidote buying a computer for use in your stud¬ 
ies, 1 suggest you contact the college you are planning to 
attend and find out what computers it recommends. 

Many colleges specify a particular type of machine (e.g., 
Macs or PCs) for use with the college's network. Often 
the college can sell the computers and software to stu¬ 
dents at a substantial discount. —S, W, 


Action! 

I am new to the programming environment and would 
like to make a fast-action boxing game for PCs with 
EGA or VGA video hardware. What is the best {i*e., the 
fastest) language for this? 

Also, in your April 1989 issue, 1 found an article on 
the RenderMan interface* Is this a set of routines compat¬ 
ible with assembly language and C? 

Lester Rich 
Address unavailable 

By * fastest I assume you mean in regard to execution 
time, rather than development time. If so, assembly lan¬ 
guage is the ticket—you can Y go muck than well- 

written assembly language. Of course, given that you 're 
new to programming, picking assembly language as your 
development tool could mean that you 7/ spend a great 
portion of your time learning what the different instruc¬ 
tions mean. It might be best to select a high-leyel language 
to Stan out with — Pascal, C, or Modula-2—to develop 
the algorithms for your game. Then, as you become com- 
for table with programming and the direction your prod¬ 
uct is taking, you can convert speed-critical portions of 
your game to assembly language. To quote an adage Tve 
seen often: "Get it working today; optimize it tomorrow. 

RenderMan is actually an interchange standard devel¬ 
oped by Pixar that allows output from modeling software 
to drive Pixar's rendering software. In simple terms, 
this means that if you want to display a three-dimensional 
scene on the computer monitor, you tell RenderMan 
what objects are in the scene, where they 're located. 
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where the light sources are, what the viewing angle is, 
and so on, and RenderMan paints the picture complete 
with textures and highlights and shadows. RenderMan is 
written in C, so calling it from C is likely to be the easiest 
means of using RenderMan. (Other languages can call 
the RenderMan routines, provided they adhere to proper 
calling conventions.) 

If you *re seriously interested in RenderMan, I suggest 
that you scout the bookstores for a copy qfRenderMan 
Companion by Steve Upstill (Addison-Wesley, 1990). 

It *s a good source of information. — R. G. 


Don’t Panic 

I n your October 1990 issue there was a long review of 
different types of operating systems and WORM (write 
once, read many times) optical disk drives (see Comput¬ 
ing at Chaos Manor: “A Lesson in Maintenance”)- The 
author mentioned the term panic disk and strongly sug¬ 
gested that everyone should make one for his machine. 
What is a panic disk and how does one make it? 

Mark L. Woodward 
Montara, CA 

A panic disk is essentially a DOS boot disk that contains 
all the files (e.g., AUTOEXEC.BAT, CONFIG.SYS, de¬ 
vice drivers, and other software) that allow you to re¬ 
start your computer from the floppy disk drive. 

Occasionally, when you install new software or oper¬ 
ating systems, the new software may conflict with existing 
software on your hard disk drive or with the computer it¬ 
self, causing the computer to **lock up ” and refuse to re¬ 
spond to anything but a power-off/power-on reset. The 
panic disk lets you reboot the computer, gain access to 
your files on your hard disk drive, and make any neces¬ 
sary changes. A panic disk is good insurance should 
the files in your root directory become damaged or 
erased .— S. W. 


Disk List 

I am involved in computer repair and maintenance of 
field equipment for the State of Texas. The computers 
vary in operating system and manufacturer. Hard disk 
drives are among the most frequent items that require 
maintenance. However, general drive specifications are 
not available, making diagnostics, interfacing, and/or 
formatting difficult if not impossible. A list of the 
drives you have knowledge of and their general specifica¬ 
tions (i.e., model number, interface type, formatted ca¬ 
pacity, number of cylinders, number of data heads, write 
precomp, and reduced write current) would be greatly 
appreciated. 

Randolf B. Beck 
Austin, TX 

BYTE does not maintain lists of hard disk drive specifi¬ 
cations except for our own maintenance and repair needs. 
One good source of information is the Western Digital 
BBS: (714) 756-8176, 1200 bps, no parity, 8 data bits, I 
stop bit, full-duplex. The BBS has a list of most brands 
of hard disk drives and their specifications .— S. W. 


Two Floppies Aren’t Enough 

T he SCSI interface is rapidly gaining popularity for 
many peripherals, such as hard and floppy disk 
drives, tape backup units, and other devices. Most PCs 
can control (Hily two floppy disk drives, even though it is 
convenient to use more, especially for copying or back¬ 
ing up an entire disk in various formats. The standard 
floppy disk drives, with standard interfaces, are now 
relatively inexpensive. It would be very useful to have an 
adapter card that would allow one to connect several 
standard floppy disk drives (externally mounted, if nec¬ 
essary) in a daisy chain to the SCSI bus. Do you know 
of any company that sells such a card, one that would con¬ 
nect the SCSI bus from the host adapter to a chain of 
standard floppy disk drives? I have contacted several 
companies that build SCSI host adapters, but they do not 
have one. If it is not commercially available, do you know 
of a published design that I could build? 

Charles F. Hempstead 
Andover, MA 

SCSI interfaces, because of their relatively high cost, are 
usually reserved for high-speed devices that manage large 
amounts of storage. Floppy disk drives seem to work well 
enough with the standard floppy interface, so maybe 
that *s why no one makes a SCSI floppy disk drive. If 
you *d settle for a standard PC floppy disk drive interface 
card that handles four drives, Fve got two of them for 
you: MicroSolutions (132 West Lincoln Hwy., DeKalb, IL 
60115, (815) 756-3411) makes the Compaticard IV, and 
JDR Microdevices (2233 Branham Lane, San Jose, CA 
95124, (800) 538-5000) carries the MCT-FDC-HD4 4 
Floppy Card. Both products support four floppy disk 
drives, in any combination of3i6-inch, 514-inch, and 
high and low density. Unless you specifically need SCSI 
support, one of these cards should do the trick.—\\. E. 


Organ Transplant 

I subscribe to your magazine regularly. Most of the 
time it is somewhat over my head, but I enjoy reading 
it. Now I have a question. I have an “old” computer, a 
Standard (now CompuAdd) XT, and an EGA monitor, a 
mouse, and a 20-megabyte hard disk drive. I need to up¬ 
grade my system to a 386. Can I buy a “stripped-down” 
system (i.e., one with no hard disk drive or monitor) 
and put my old components in the new computer? 

Anthony Grieco 
Gadsden, AL 

You can certainly recycle some of the components. The 
monitor, video board, mouse, and hard disk drive can all 
be used in a 386 system. You should also be able to reuse 
any serial/parallel port boards, but if any of the cards has 
a built-in clock circuit, the clock must be disabled, be¬ 
cause it would conflict with the clock circuit on your new 
motherboard. 

You will have to invest in a new floppy/hard disk drive 
controller card. I would also suggest that you obtain a 
larger hard disk drive of at least 40 MB. An older 20- 
MB hard disk drive is too small and slow for serious use 
with a 386 system.—S. W. ■ 
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System V 


Release 4.0 


• The UHC system [is] quite stable ... 1 did not encounter any kernel panics 
or serious problems. 

• Installation is reasonably straightforward .. . Once installed, it ran cleanly. 

• If I were using [generic 386/486] hardware, I would choose UHC. 

—^ Jason Levitt, UNIX Today!, Dec. 10, 1990 

Copyright® 1990 by CMP Piiblicaliorts, lne«, 600 Community Drive, Manhasset, NY 11030. 

Reprinted from UNIX Today! with pemtission. 


• My overall evaluation of UNIX System V Release 4.0 from UHC is 
very good. 

• UHC’s Technical Support Group [provided] quick, friendly and reliable 
technical help. 

— Tim Conner, The Opensystem (newsleter of the Washington 
Area UNIX User’s Group), December 1990. 

ISN'T IT TIME FOR YOU TO MOVE UP TO UHC SVR4? 



3600 South Gessner 
Houston, Texas 77063 
(713) 782-2700 
FAX {713) 782-3377 


UHIX 





UNIX is a registered trademark of UNIX System Laboratories, Inc. UHC is a trademark of Uil. Corporation. 











SmartLynx-MC 


Intelligent Eight Port 
R$ 232 Micro Channel 
Adapter for PS/2 Systems 
and Compatibles. 

Supports AIX, UNIX, XENIX, 
QNXPC-MOSandDOS. 

Call for Special 
Introductory Offer 

1-800-553-1170 

i-.ieiiPAJjagi 

m2 Well Ledges Pirkw&y 
Altrafi, OH 44311 


Circl* 240 on Inquiry Cord* 


Synchronous 
Communication 
Boards for AT 


Quatech synchronous/ 
asynchronous serial boards for 
PC-AT and compatibles support 
RS-232,RS422, and RS^85 
communication. 

Call for our free 
PC Interface Handbook: 
1 - 800553-1170 


QUATECH 


&G2 Wnir Ledges Parkway 
Akron, OH 44311 

E*C-AT and PC are regi stered 
trademarks of IBM Corp, 

Cirdv 243 on Inquiry Cord* 


PXB-160 16-BIT 
TRUE PARALLEL 
DIGITAL I/O 


• Two eight bit ports 

• Latched I/O 

• DMA and I/O Modes 

• Handshakes for 16 Bit i/0 Transfer 

• Programmable timer for Interrupt 
or DMA Transfer 

• External interrupt and data transfer 
request inputs 

• List Price Below $400.00 

Call the Order Line 

1-800-553-1170 

662 WolE tjedges f^rkw^ 

Akron, OH 4431] 


Circle 246 on Inquiry Cord- 


Eight Serial 
" Ports 
One Board 


Quatech’s ES-lOO provides eight 
RS/232 serial ports in a single AT 
slot. RJ-11 modular connectors. 
16450 UARTS are standard. Optional 
buffered 16550 UARTS. PC-AT, ISA, 
or EISA compatible. Priced below 
$500! Quantity Pricing Available! 

Call for our PC Interface Handbook: 

1 - 800 - 553-1170 



m2 Wolf Udjjea Parkway 
Akron, OH 44 3ll 


PC-AT is a trademark or 
registered trademark of IBM Corp. 


Circle 241 on Inquiry Curd* 




Communications 

Data 

Acquisition 


“PCAT (ISA) Interfaces" 


“PS/2 Micro Channel Interfaces" 




Phone: (216) 434-3154 • FAX: (216) 434-1409 
■reLEX:5I0-K»-2726 

PC-AT, PS/2 and Micro Channel are 
negistered trademark5 ot IBM Corporation. 


Circle 244 on Inquiry Card- 


2 parallel, 

2 serial, 1 board 


Quatech DSDP-402 for PC-AT 
has two parallel ports, and two 
serial ports for any combina¬ 
tion of RS-232,422, and 485 
communication. DSDP-100, 
two parallel and two RS-232 
ports, available at lower cost. 

For order info, call: 

1 - 800-5534170 

662 Woll Ledgra Rwkwsiy 
Akmr, OH 44311 


Cfrclq 247 an Inquiry Cord. 


RS.422/RS.485 
Boards for AT, 
Micro Channel 


RS-422/RS485 asynchronous 
serial communication boards from 
Quatechl available in 1 to 4 ports 
for PC-AT and compatibles and 1 
to 4 ports for PS/2 Micro Channel. 

Call for our free 
PC Interface Handbook: 
1 - 800 - 553-1170 



662 Wolf Ledgea Parkway 
Akjun, OH 4431] 

PCAT, Micro Channel, and PS/2 are trade¬ 
marks or regisleried trademarks of IBM Corpi 


Circle 242 on Inquiry Card. 


Digital 
I/O Board 


Single-slot Quatech PXB*721 for 
PC-AT has 72 digital I/O lines. 
Connect three choices of data 
acquisition modules. Supports 
Labtech Notebook™ 

Call for our free 
PC Interface Handbook: 

1 800 - 553-1170 



662 Wolf Ledges Parkway 
Akmn, DM 44311 

LabTech Notebook is a trademark of 
Laboratories Technologies Corpt 


Circle 245 on Inquiry Card. 


Wave Form 
20MHZ-32K 
$1290 


The WSB-100 Wave Form Synthe¬ 
sizer Board from Quatech has the 
best set of numbers in the market. 
With speed to 20MH2 and a 32K 
memory at $1290, it’s making 
waves in more ways than one. The 
WSB-iOO is also a star performer 
as a digital pulse/word generator 
with the optional digital module. 

Call for our free 
PC Interface Handbook 

1-800 553-1170 


GP CaUATECH 


662 Wolf Ledges j^irkway 
Akron, tm 44311 


Cirdo 248 on Inquiry Coi'd, 































































































CATALOG SHOWCASE 


National Instruments 


Zericon 



Free 4 B 8-page fill I -color catalog describing 
instrumentation hardware and software 
products for personal computers and 
workstations. Application software for data 
analysis and presentation and for collecting 
data using instruments and plug-in boards. 
Features GPtB interfaces, data acquisition 
and DSP boards, driver level software, signal 
conditioning and VXI controllers. 

U5\2-7m-\nm 


Circle 193 on Inquiry Cord 



Factory Direct Savings 
on 

Large Formal Plotters 

Zericon is the low-price leader, offering the 
following plotter lines direct from the 
factory. The Valuline series of "0“ Ske 
plotters offers moderate performance at 15 
IPS for under S2,(X]0. The Designer series 
offers high performance at 25 IPS in Multi- 
Pen *'A-E" sizes; prices under S3,000. All 
Zericon products are sold with a no-risk 
satisfaction guarantee, 

40491 Encyctopedia Circle, Fremont 
CA 94538 

1 - 800 - 727^0380 
Circle 320 on Inquiry Curd 



Hooleon 


Jensen Tools Inc. 


CUSTOM KEYBOARD PRODUCTS 
improve productivity and reduce rraining 
time by bavfng your software commands 
color-coded and Imprinied on your keyboard. 
Custom keys, SnapCap™ Keycaps, custom 
imprinted keytop and key front labels, 
templates, plus new macro devices and 
custom keyboards. WordPerfeci and 5250 
Emulation KeyCaps for IBM UlUkeyboard; 
relegendable keys for EBM®, Cherry®, 
Wyse® and KeyTronic®; Keytop Label kils for 
WordPerfect^'^, DisplayWrite'^’^, Data Entry 
and language conversions. 

Cali 602-63^7515 for FREE catalog. 
Order Hotline 1-800-937-1337 
Circle 1 34 on Inquiry Card 


Computer Service Products 

Compuier/electronic service toois and 
technical suppori are offered in ihe 1991 
Winter Catalog from Jensen Tools Enc. Included 
in the full-color cataitjg are tools, tool kits, lest 
equipment and diagnostic software for 
sei'vicing computers, telecommunication 
lems, LANs and other electronic harrlware, 
I^Jus a broad selection of cases and shipping 
containers, lensen offers a fifetJme guarantee 
on many products, free shipping anywhere in 
tfie continental USA and free technical supt>ort. 

Write or call jensen Tools Inc., 

7B15 S. 46Eh St., Phoenix, AZ 85044. 
l-602-%B-6231 
Circle 155 on Inquiry Card 



Lionheart Press, Inc. 


Lyben Computer Systems 



Specialty Software for Business & Induslry 

Surveys & Ouestionnaires ■ Marketing 
Statistics • Quality Conirol • Project Planner 

• Inventory • Forecasting ik Time-Series * 
Sales & Market Forecasting * Linear 
Programming • Opiimitation • Decision 
Analysis • Regression * Cluster Analysis * 
Mull ivariaie Analysis * Experimental Statistics 

• Business Statistics • AN OVA 

These packages are reasonably priced and 
easy to use but comprehensive and highly 
sophisticated. Available for MS-DQS, Mac 
and Amiga. 

Wriie: P.O. Box 379, Alburg, VT 0,5440 
514 . 933.4916 FAX 514-939-3087 

Circle 164 on Inquiry Card 



Computer SuppHes and Accessories 
at Discount Prices 

Over 3500 items 

93% of Orders Shipped Same Day 
Many Hard-to-Find Items 
30-Day Return Policy 

A unique catalog company with a 
personal touch. Circle reader service to 
receive a free 100-page Introductory 
Catalog with special offers. 

1-313-649-450U FAX 313-649-2500 


Circle 172 an Inquiry Card 


Moore Business Products 


RAD Data Communications 



GREAT FORMS AND SUPPLIES PLUS 
MOORE SERVICE 

Oniy ihe Moore Computer Forms and 
Supplies Catalog guarantees everything you 
order will be in stock (or you get 10% oft 
your next order). Top quality software- 
compatible forms, printout paper, diskettes, 
ribbons, furniture, and everything you need 
for your automated office are all here, 
backed by our Unbeatable Unlimited 
Guarantee™- Great products, great service, 
great prices! Order your FREE catalog today. 
(191508) 

1-880-323-6230 ext. 08 
Circle 189 on Inquiry Card 



RAD offers quality data communication 
and LAN products, including: short-range 
modems, muxes, sharing devices, 
interface converters, PC products, data 
compressors, fiber-optics, DOS products 
and Token-Ring connectivity. 

For a free catalog, write or call RAD Data 
Cummunications, 151 W, Passaic Street, 
Rochelle Park, NJ 07662. 

201 -587-Ba22 FAX 201-587-8847 


Circle 234 on Inquiry Card 
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Annabooks 


Jaineco Electronics 



Send for Annabooks' free catalog of PC- 
compatible engineering products. 

The newest publication, “AT Bus 
Design/’ has the official timing information 
for the AT bus and the 8- and 16-bit parts of 
the EISA bus. Over 200 pages and 100 
diagrams. Author is member of IEEE P996. 
Available now for $69.95. VISA, M/C. 
Amex, COD, P.O.s OK. 

Annabooks, 12145 Alta Carmel Ct. 
#250, San Diego CA 92128 

1-800-462-1042 FAX 619-592-0061 

Reoders Circle 24 on Inquiry Card 
Resellers Circle 25 on Inquiry Cord 



30-day Money-back Guarantee... 
Large Selection, Competitive Prices... 
High Quality Technical Assistance... 
Our staff of 30 technicians is on hand eight 
hours a day to answer your technical 
questions before and after your purchase. 

99.99% of all Products are in stock... 
lameco stocks over 4,000 different prod¬ 
ucts. 99.99% of these products are avail¬ 
able for off-the-shelf shipment at any time. 
Fast Shipment... 

Most orders shipped within 24 hours. 
Guaranteed shipment within 48 hours for 
all in-stock items. 

1-415-592-8097 FAX 415-592-2503 
Circle 1 S3 on Inquiry Card 


Dataq Instruments 



Free catalog describing instrumentation 
hardware and software products for PCs 
with competitive comparisons and 
application information. We specialize in 
real time 50,000 Hz sample rates to disk 
and display simultaneously. Our analysis 
software supports FFT, IFFT, Stats, X-Y, 
Digital Filtering, Integration, Differentiation, 
Arithmetic Operations and more. For a free 
catalog and demo disk, write or call Dataq 
Instruments, Inc., 825 Sweitzer Avenue, 
Akron, OH 44311. 

1-800-553-9006 


Circle 87 on Inquiry Cord 


CAD Software 



Electronic Engineering Design System 

PADS design systems are the logical 
solution to your engineering problems. 
They provide workstation level features and 
performance at a price within the reach of 
any company designing circuit boards. The 
balance between automatic functions and 
interactive tools makes PADS the choice for 
engineers and designers. With PADS, you 
can get your product to the market faster 
with designs that work the first time. 

Call CAD Software today for your autho¬ 
rized PADS Reseller for a product denxjnstra- 
tion or for free PADS Evaluation Software. 

1-508-486-8929 1-800-255-7814 

Circle 60 on Inquiry Card 


Western Telematic 


Best Power Technology, Inc. 



Conneclivily Problem Solvers 

Western Telematic's catalog has that 
particular PC, mini, or mainframe 
connectivity device you've been looking for 
but could not find anywhere. It features the 
latest data distribution and communication 
product solutions including printer sharing 
systems, network & connectivity switches, 
print buffers, modems, multiplexers, line 
drivers, data cables & connectors. All 
products are made in the USA with a full 
three-year warranty. 

• Pre- & Post-sale tech support • 30-day, 
no-risk return (X)licy 

1-800-854-7226 
Circle 320 on Inquiry Cord 



FREE, money-saving literature tells you how 
to protect your computer from power prob¬ 
lems such as surges, sags, spikes, noise, 
brownouts, blackouts and lightning. These 
power problems can damage delicate 
equipment and cause loss of valuable data. 
Learn how Best Power Technology's 
uninterruptible power systems, ranging from 
500 VA to 18 KVA, can protect your 
computer. ContacT: Best Power Technology, 
Inc., P.O. Box 280, Necedah, Wl 54646. 

1-608-565-7200, ext. 2167 
Toll-free 1-800-356-5794, ext. 2167 


Circle 41 on Inquiry Cord 


Migraph 


Intel Corporation 



Color & Monochrome 
Hand-held Scanners 

Now you can scan images quickly. 
Accurately. In exquisite detail—and 4096 
colors, grayscale, or B&W, with one of 
Migraph's cost-effective hand-held 
scanners. Our literature provides the details 
you need to make an informed choice. 
Available for the IBM PC, Amiga, and Atari 
5T. Dealer and OEM Inquiries welcome. 

Call 9 AM-5 PM P.S.T. 
206-838-4677 1-800-223-3729 


Circle 185 on Inquiry Card 



Choosing the right architecture for your 
embedded design is one of the most 
important decisions you face today. For 
successful embedded microcontroller 
development, Intel offers you a complete 
line of emulators, compilers and debuggers 
for the MCS(S^51, MCS^96, i960, x86, Intel 
386™, 486^*^ families of Intel architectures. 

Our Development Tools Catalog lists all 
our embedded tools products in one guide. 
Call us at 1-800-874-6835, or FAX 503-696- 
4633 for your free copy. 

Intel Corporation, DTO, 5200 NE Elam 
Young Parkway, ]F1-15, Hillsboro, OR 97124 
1 -800-874-6835 FAX 503-696-4633 
Circle 146 on Inquiry Card 
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THE BUYER’S MART 


A DIRECTORY OF PRODUCTS AND SERVICES 


THE BUYER’S MART is a monthly advertising section which enables readers to 
easily locate suppliers by product category. As a unique feature, each BUYER’S 
MART ad includes a Reader Service number to assist interested readers in 
requesting information from participating advertisers. 

Effective January 1,1991. 

RATES: 1 issue—$675 3 issues—$625 6 issues—$600 12 issues—$525 
Prepayment must accompany each Insertion. VISA/MC Accepted. 

AD FORMAT: Each ad will be designed and typeset by BYTE. Advertisers must 


furnish typewritten copy. Ads can include headline (23 characters maximum), des¬ 
criptive text (250 characters is recommended, but up to 350 characters can be 
accommodated), plus company name, address and telephone number. Do not send 
logos or camera-ready artwork. 

DEADLINE: Ad copy is due approximately 2 months prior to issue date. For exam¬ 
ple: November Issue closes on September 8. Send your copy and payment to THE 
BUYER’S MART, BYTE Magazine, 1 Phoenix Mill Lane, Peterborough, NH 03458. 
For more information call Brian Higgins at 603-924-2656. FAX: 603-924-2683. 


ACCESSORIES 


RADIOACTIVE? 

PM It on your PC with The RM-60 RADIATION MONTtOR 
Serial or printer port. Detects; ALPHA • BETA • GAMMA • XTW 
Micron, 1000 times the resolution ol standard genier counters. 
Excellent lor tracMng RADON GAS. Find sources. 

PM. • Background • Cosmic Rays • Clouds • Foods 
Cal/Wnte lor PC MAGAZINE review • TSR • GM Tube 
VISA/MASTER Phone orders. Not sabslled? Full refund. 

Tel: (302) 655-3800 

Aware Electronics Corp. 

RO. Box 4299, Wilmington, D€ 19607 $149.50 


Inquiry 701. 


CUT RIBBON COSTS! 

Re-ink your printer ribbons quickly and easily. Do all 
cartridqe ribbons with just one inkerl For crisp, black 
professional print since 1962. Ybu can choose from 3 
rTKKfels; Manual E-Zee Inker — $39.50 
Electric E-Zee Inker — $94.50 
Ink Master (Electric) — $189.00 
1000s of satisfied users. Money-back guarantee. 

BORG INDUSTRIES 

525 MAIN ST., JANESVILLE. lA 50647 
1-800-553-2404 In lA: 319-987-2976 


Inquiry 702. 


EXTENOEfI; 

Attach KB/Monitor up to 600* from CPU 

COMPANION; 

Add a 2nd or 3rd KB/Monitor—600' 
from CPU 

COMMANDER; 

Control 2 to 96 CPU’s with a single 
KB/Monitor 

PHONEBOOT 

Boot or reboot F*C by Phone 


FREE DEALER KIT 

CYBEX CORPORATION 

2800-H Bob Wallace. Huntsville, AL 35805 

205-534-0011 

International Fax 205-534-0010 


See our ad on page 150. 


Inquiry 703. 


FOR 388, 286 & PC 

Modem 24O0ePt M. S 69 FaxModem ASOOBBOONT S139r2S9 
540K PC Memory Cart 1 29 2M AT Memory Card S 99 
M6P Graphic card-ftVports S 2S « Bits 900x600 VGA Card S 72 
XT HCVDO FO Controller S 32 AT HOffD Cad MFMTRLL S8ari19 
XT WO (F/STPAM:) $29 AT W (S7P«), 1S«S S1OT5 

XTky2i»-l2Me)ard l6Sri30 3B6SX-16M/Board $360 

386-2SMH7 M/Board $685/795 3K-33 M( Cadie M/Boaid $690 
(Call tar Cwaplele Price Uittll) 

KOPEC INTERNATIONAL CO. 

838 N. GlenviHe Dr., Richantoon, TX 75081 
Order 806^54-6006 lacli; Z14-M7-1966 Fax: 214-907-1963 


Inquiry 704. 



Inquiry 706. 


ARTIFICIAL INTELLIGENCE 


NeuralWorks Explorer 

NeuralWorks Explorer is a neural net tutorial 
that provides the novice user with a method of 
learning neural net theory as well as an environ¬ 
ment in which to build practical real time applica¬ 
tions such as targeted marketing, stock prediction, 
process control and more PC and MAC. Price $99iX). 
Visa/MC accepted. University discounts available. 

NeuralWare, Inc. 

412-787-8222 


Inquiry 707. 


NEW TECHNOLOGY CAREERS 

Build a Computer with Amazing Network Resonance 

The “Goldilocks” factor is the basis of machine intelligence, 
plue super maSnx menK>ry. Other fields ready tor exploita¬ 
tion; MASS-ENERGY equivalence space-drive, photon 
generator, traction ray, etc. The fundamentals of mind pro¬ 
gramming for problem solving. All iilustraied It's all in a 
unique book far Innovators, PHYSICS 2001 F^stpaid $40 
(US); $45 (Canadian) Visa Okay. MONEY BACK if not 
saUsfied. Write lor tree Information. 

TECH. DEPT. PETER HORSLEY PUBLICATIONS 
115 Riverbirch Cres. SE., Calgary, AB., Canada. T2C 3M1 


Inquiry 708. 


Software Engineer 
Do Your Own Windows! 

At last a LISP programmino environment which takes advantage of 
a GUI and protected mode on the PC Software Engineer** lor 
Wladews'* 9J is a complete programming erwironment. it includes 
a LISP-aware text editor, allownng quick, easy and interactive Win¬ 
dows development. Software Engineer supports DOE GDI, the clip¬ 
board. dialog boxes and menus. Software Engineer is priced at $24995. 

Raindrop Software Corporation 

845 E Arapaho, Suite 106, Richardson. Texas 75081 
(214) 234-2611 Fax (214) 234-2674 

See our ad on page 1S2. 


Inquiry 709. 


BAR CODE 


LABELiNG SOFTWARE 

On EPSON. IBM, OKI dot matrix or LaserJet. Rex- 
ibie design on one easy screen. Any format/size. 
Up to 120 fields/labei. 18 text sizes to 3‘'-readable 
at 100'. AIAG, MIL-STD. 2 of 5, 128, UPaEAN. 
Code 39. RIe Input & Scanned logos/symbols 
(PCX)—$279. Other progranrts from $49. 30-day 
$$ back. 

Worthington Data Solutions 

417 A IrtgaHs St. Santa Cruz, CA 95060 

(406) 458-9938 (800) 345-4220 


BAR CODE READERS 

For PC, XT, AT. & PS/2, Macintosh, and any RS-232 
terminal. Acts like 2nd keyboard, bar codes read 
as keyed data. With steel wand—$399. Top rated 
In independent reviews. Wbrks with DOS. Xenix, 
Novell, Alloy, -ALL software. Lasers, magstripe, & 
slot badge readers. 30-day $$ back. 

Wbrthington Data Solutions 

417-A ingaHs St SarXa Cruz. CA 95060 
(408) 4S8-9938 (600) 345-4220 


PORTABLE READER 

Battery-operated, handheld reader with 64K static 
RAM, 2x16 LCD display, 32-key keyboard, Real- 
Time-Clock. Wand or laser scanner. Program 
prompts and data checking through its own key¬ 
board. Easy data transfer by RS-232 port or P(D, 
PS/2 keyboard. Doubles as On-Line Reader. 30-day 
S$ back. 

Worthington Data Solutions 

417-A incj.iik Si . Sania Cruz. CA 95060 

(408) 458-9938 (800) 345-4220 


PRINT BAR CODES/BIG TEXT 
FROM YOUR PROGRAM 

Add bar codes and big graphics characters to your 
program. Print from ANY MS-DOS language. Bar 
codes; UPC. EAN. 2 of 5. MSI. Code 39. Epson, 
Okl, IBM dot matrix text up to LaserJet up to 
2". Font cartridges not required. S179-$239. 30-day 
$$ back. 

Worthington Data Solutions 

417-A IrujaMs St.. SarXa Cruz. CA 95060 

(408) 458-9938 (800) 345-4220 


FREE DEMOS, VIDEOS! 

Hundreds of freebies direct from top computer 
cos —working models, VCR videos, books, 
valuable infa, etc. Ail yours to keep. Demos work 
with most systems. Send $6.99 (free pAh) for listing 
of over 200 companies—most with 800 nos. Check 
or M.O. payable to; 

LOUIS PUCCIO 

90 CHURCH ST., BOX 2517, NY. NY 10008 

Inquiry 705. 
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muLISP® 87 for MS-DOS 

Fast, compact, efficient USP programming environ¬ 
ment. muLiSP programs run 2 to 3 times faster & 
take ^/z to the space of other USPs. 450 Com- 
rTKXi USP functions, multi-window editing & debug¬ 
ging. flavors, graphics primitives, lessons & help, 
demo programs, comprehensive manual. 

Soft Warehouse, Inc. 

3615 Harding Ave . Suite 505, Honolulu, HI 96816 

(808) 734-5801 


Inquiry 710. 


BAR CODE READERS 

Keyboard emulation for PC/XT/AT & PS/2’s, all 
clones and any RS-232 Terminal. Transparent 
to your operating system. Available with Steel 
wands, L^rs, Slot & Magstripe Readers. Same 
day shipping. 30-day money-back guarantee. 
One-year warranty. Reseller discounts available 

AMERICAN MICROSYSTEMS 

2190 A Regal Parkway, Euless, TX 76040 
(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 




























BAR CODE 


BAR CODE 


CAD 


BAR CODE PRINTING SOFTWARE 

■ MS/PC DOS SYSTEMS 

• 9 & 24 PIN DOT MATPIX 

• LASER JET/P LUS/SER(ES II 

• MENU’DRlVEN or MEMORY RESIDENT 

• CODE 39, I as. UPC A/E, EAN 6/13 

• 0^G TE>fr & BAH CODE SOFTFONTS 

AMERICAN MICROSYSTEMS 

2isq A Regal Partwiiy, Eiilesa, TX 73040 
(SMJ 649-4452 |6l10 5T1-9<|15 BUC {6T7) 695-6232 


PC BAR CODE SPECIALISTS 

Bar code readers designed for fast, iiellafalo, cost- 
tffeotivo data antrY- They amulata yoyr keyboard, 
so scanned data looks psl like It was t^d in! 
Chocse from stainless steel wand, laser gun, card 
sbt reader, and magnetic stripe scanner. AJso, 
powerful Bar Code and Teut priming software. Great 
warranty. Generous dealer discounts. 

Seagull Scientific Systems 

15127 N.e. 24th, Suite m Redmond. WA 93052 

206-451-8965 


Inquiry 716. 


PCB & SCHEMATIC CAD-$195 

"EASY-PC" lOr single sided and multilsyiar boards to 
17" x17" with up to 1500 iC'a Including surface maurit. 
Phefiornenally fast and easy to use. Over 7D00 copies 
sold. Weeds PC/JCr/SeftOeO CGA/EGA/VGA. Outpul to 
iaserjet/inkjetiUot matnx printer, pan-p^ottei; pbotoptotier 
and NC Drill. For full Info circle inquiry # or contacl us 
direct. VISA/MC/AMEX acoepied. DEALERS ViMNTED. 

NUMBER ONE SYSTEMS LTD- 

Wanting 'ftxf. SL Ives, HtirlinedDfi, Camtn. England. PEI? 4Wn 
Tal 011-44-44041773 1^4 311-44-430494043 


Inquiry 722. 


BAR CODE PRINTING 

Print bar codes from your custom program. ANSI 
C routines generate and print Codo39, t25, 
Codabar. UPC A/E, EAN 3/13 and supplemems. 
Supports LaserJet, OKI, and EPSON and custom 
printers. Works with UNIX/XENIX. MSDOS and 
others. All SOURCE CODE included. No royalties. 
Single pattern $85. All patterns $2SC. 

Infinity Computer Sorvicos, Inc. 

RO. Box 269, Cocpersburg, PA 1SQ3G 
Voice: 215-965-7399 BBS: 215-985-8023 


Inquiry 711. 


PC-Wand Bar Coda Solutions 

Bar codes are easy with a FULL line ot feeders & 
prlnlers. They plug & p1^ with ycur existing systems, 
most all rrafc^ of CPU/priri(eiAerriiirialfecftware in your 
ofRoe, store, Imck, fa^ry or warehouse. Our bar tx>de 
DOG programs print on matrix or laser primers. 30 day 
refund. 1 year warranty. 

Iniematlonal Technologies & S^tems Corp. 

655-K North Berry St., Brea, CA 02621 

WL: (714) mi380 FAX: (714) 990-2503 


Inquiry 712. 


BAR CODE READERS 

Bar txide readers designed for operating simplici¬ 
ty and raliability. PC wsdge and RS232 readers 
distinguished by superior wand. Portable reader 
has a large keypad and doubles as a hxed reader. 
Friendly advice given. 

PACIFIC MICROSYSTEMS 

!>560 9tti Grrwl, Suite 214M, Berkeley, CA 94710 
(300) 242-3271 Fax (415} 644-2731 


Inquiry 713. 


5-YR, WARRANTY AT PERCON 

PERCON decoders are now covered by a f/ve- 
>iear Hmit&J warranty. That means you wonl 
spend one cent replacing your PERCON bar 
cade decoder for five full years. That's reHabrlity 
you can couni onf 

PERCON 

1710 Willow Cirda Eugene. OR 97402-9153 

Phona: (800) 873-7266 FAX; (503) 344-1399 


Inquiry 714, 


$49.95 E N V PRO $49.95 

Bar Coded Mall gets delivered faster, costs less 
Everifthlng you nsBi] ta bv carle envelopes arid labels 

• Certined by Ihe U.a Post Office 

* Wc)rK$ with any word processor or data base 

" for HP LaserJet and EPSON Dot MalrJit prinlere 

Pike Creek Oomptiter Company 

2 Galaxy Dr. PD. Boh sei9 Newarit DE 19714-9^19 
To OttiBt: (30^) £3^113 Dealer? call {a£»} SELL LOW 


Inquiry 715. 


BAR CODE READERS 

Among Ihe best and most widely used bar co^a 
decoders. Reads all ina|or codes (30, I 2/3, S 2/3 
UPC/EANUAN, COEMBAR. MSI). Comidcts botwean 
keyboard and system. IBM, PS/2, MAC, DEOVT com¬ 
patible. OS 3 software indopendem. Same day ship, 
2 \aHr Warranty (pen inold). 

Large Heseiter Diacotiol^ 

SolutEons Englneorlng 

4703 Langdrum tone; Sethesda, MD 206i5 

(300) 833-6533 (301) 832-2733 


Inquiry 717. 


DATA INPUT DEVICES 

3ar Coda Magn«iic S|rlf» Paaders A SmanCard Encoder/ 
Builder ^ micfocornpulers 3 lerminBlSv indudlng IBM PS/2 
3 fXhers, DED Macintosh. APST. CT, Wyse, WanqL All 
ooonect on the loeybDertl cable 3 are tranepaient to all soli- 
ware. UPC & 30 prior programs, magnetic encoders. 4 par- 
table readers are at&o available. 

TPS Electronics 

4047 Tnansport, Pafo Alto, CA 94303 

415-S56-68S3 Telex 371-9097 TPS PLA 
l-aOO-526-5920 FAX: 415-856-3843 


Inquiry 718, 


VARIANT MICROSYSTEMS 

BAR CODE READERS DEUVER 

WAKD/LASER/MAGNETIC C^RD CONNEOlVm/ 

• KeybQarriwedgee(lriifiriialiExifimaqlcxiBMPO/xw. P8/S 
artd portBblee, 

• RS2d2 wedges lor WYSE, Link, Kirntron terntinala 

• Bar code and label printing software 

• FiiU Iwo^ar warranty 

’ 30-Day Money-Back Guarantee 

■ Extanalvw VAR/Dealer Diecounts 

J140 Off U Criit BIM., SuitB 20Ql/&anta Cl^, CA 5>5054,'(4DeO miseo 

a(XF666-4BAR RAX: (413} 623-1372 


Inquiry 719. 



Inquiry 720. 


CAD 


$99 Electro-CAD $99 

• Do your own SchamatJos / 2xPCB'5 / SMT 

• Rubber-Banding / Inter-bace FLOOD 

• Cofitejfl-sensitivo Hypertext HELP 

• Graphics libraries w/EDITOR 

• Total control of EGA/VGA tor layout 

FREE OEMO QtSK 

AEROUX Engineering 

32 VteA Anapamu, Suite 223, Santa Barbara, CA ^101 
(603} 3E2-9G9S 


Inquiry 721. 


CAD-DRAWING VIEWSTAT10N 

'Allows noo-CAD users, to view drawirigs on PCs, pnnt. plot, 
attach personsl riolBS, and hyper-fink between fries. Change 
vwws and layers. Aocurato entity represontotion. Easy iQ use. 
• SlrUn VIEW/DWG for AutoCAD DWG nies: $295 
- Sirlln VIEW/PU13 tor DWG, OXF. HPGL and dBase: $395 
Developers: ask aboul linkable SIritn VIEWLIB. [>earers 
wetoomt. 

SIrlln Computer Corporat1 on 

225 Lowell Road, Hudson, NH 03051 
(603) 593-0420 F^x (603) 595-7779 


Inquiry 723. 


CAD/CAM 


STEPPER MOTOR CONTROL 

FROM A PRINTER PORTI 

NEW $,249 

• Controls up to six motors sinuLillanecHjsly 

• Uneax and Cimuler Intorpoialion. 

• New Features to aocommodBte rrtachine control, 

• Easy-to-use DOB device drtver. Buper Manual. 

• CAD-CAk/l intorface aveilable. 

Cotjioraiioft. AmoW /w 

Ability Systems 


Inquiry 724. 


CAD/CAM Developerls Kit 

Save months writing AutoCAD ADS or 
standalone CAD/CAM applications I 

(617) 628-5217 

Building Block Software 

PO Box 1373 Somerville, MA 02144 


Inquiry 725. 


DRAFTeasy • ONLY $399 

• Protessionat 3D CAD software • 

• "Codimon-sefisd” menus • Unmatebed ease of use» Written to 
Assembier • Very last and oompact • PtMMrful toaiufss only rivaled 
by wXtwwe'Qcarng StOOO's • DXF compaftite • Programmer's in- 
isribca kr bask; Fiscal arto C >‘W F POe ONLV $1tl ■ Manual, 
lirtMial, ifid nwridng copy (SA/E/PLOT dissbledj pnjvkJed^ 

COMPUTERS ETC. 

4000 Cliippgwa Suite 204, St. Louis, MO 63116 
Phona; 3l4-36l-2Sl3 Fay 314,^51-7250 


inquiry 726. 


CD-ROIUI 


FREE CHINON CD ROM PLAYER 

Puri>ha$e $995 worth of Aide's workhorse CD ROM 
software and rei^elve a Chinon CD5-431 Internal 
CO ROM drive, cable, card, and DOS axtensions 
absolutely FREE! AJde now offers "PROGRAM¬ 
MER FRESH" shareware software by the fbppy 
diskette. Call abDut our introductory offer. 

ALDE PUBLISHING ttiC. 

P,a Bos 119Q, r^an Laiia, HN 55345 
600/727-9724 612/034-4239 fVoFn} 612/034-2024 (Fax} 

Inquiry 727, 
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THE BUYER’S MART 


CD-ROM 


Largest Selection and Best Price 

Microsoft Programmers Library & Drive $949. 
Computer Ubrary $695 • Public Domain S/W $49. 
NEC K or Mac Drive KK $749 • BooicaheH-Best Price! 
DrivM from $499 l Hundreds of titles from (29. 
MCA/iSA/AM EX/COD. Money-back Guarantee. 
Call or write for free 120-page catalog. 

Bureau of Electronic Publishing 

141 New Road, Parsippany, NJ 07054 

800<828>4766 

THE SOURCE FOR CD-ROM 

Sm our Mon pogo 96 


Inquiry 728. 


CD ROM, Inc. 

CO-ROM. WORM. MAGNETO OPTICAL ORIVES, CO-ROM DISCS 
FOR IBM AND MAC, OPTICAL CONSUtJING SERVICES 
•PUBLISHING * DISTRIBUTION ‘NETWORKING 
QUALITY PRODUCTS AND SERVICES AT COMPEITTIVE PRICES 
FREE CATALOG 

TEL. 303-231-9373 

1667 COU BLVa. SUITE 400 GOLDEN. 00 80401 
FAX: 303-231-9581. aS: 72007,544 
VISIVMCMMEX^'T POs 


Inquiry 729. 


CD ROM, International 

A subsidiary of CD ROM, Inc. 
Complele workj-wtde sales of CD-ROM products. Send 
$5.00 each for IBM-based or MAC-based products 
catalog. Catalog includes hundreds of CD-ROM titles, 
CD-ROM drives, WORM drives and magnetooptical 
drives. Internatlonai air freight delivery of all products. 

CD ROM, International 

1667 Cole Blvd., Suite 400 Golden, CO 60401 USA 
Tel. 303-231-9373 Fax 303-231-9581 

CompuServe 72007,544 


Inquiry 730. 


COMMUNICATIONS 


SDLC OR X.25 SUPPORT 

Use Sangoma hardware and software to provide 
cost effective, robust and easy-to-use SOLC or X.25 
links from MS-DOS. UNIX. PC-MOS, etc. 

All real time communication functions performed 
by intelligent co-processor card. 

Full function SNA emulation packages also 
available. 

Sangoma Technologies Inc. 

( 416 ) 474-1990 


Inquiry 731. 


COMPUTER INSURANCE 


INSURES YOUR COMPUTER 

SAFEWtARE Computerowners coverage provides 
replacement of hardware, media and purchased 
software. As little as $49 a yaar covers accidents, 
theft, power surges and more. One call does it all. 
Call 8 am-10 pm ET. (Sat. 9 to 5) 

TOLL FREE 1-800-848-3469 

(Local 614-262-0659) 

SAFEWARE, The Insurance Agency Inc. 

Inquiry 732. 


CROSS ASSEMBLERS 


CROSS ASSEMBLERS 

Universal Linker. Librarian 
Targets for 42 Microprocessors 
Hosts: MS-DOS. UNIX, VAX VMS 

ENERTEC, INC. 

BOX 1312, 811 W. Fifth St. 

Lansdale, PA 19446 

Tel: 215-362-0966 Fax: 215-362-2404 

Inquiry 733. 
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CROSS ASSEMBLERS 



CROSS ASSEMBLERS/SIMULATORS 

New unique full-function simulators for the 8096 and 
80C196 controllers, foaturing ALL MOOES of interrupts, 
plus the MSI. HSO, and A/D functions. 

Wb also support the 8048/49.808Q/B5 8051/52. and ZSO 
controllers wKh excellent, reasonably priced Cross 
Assemblers and Simulators. 

Lear Com Company 

2440 Kipling St, Sie. 206, Lakewood. CO 80215 
(303) 232-2226 FAX: (303) 232-8721 

Inquiry 734. 

CROSS ASSEMBLERS 

MalSS**^** GUARANTEED. 

PC Compatible SUPPORTED 

DEBUG SIMULATORS • DISASSEMBLERS 

EPROM PROGRAMMERS 

MICRO COMPUTER TOOLS CO. 
Phone Toll Free (800) 443-0779 

In CA (415) 825-4200 

912 Hastings Dr.. Concord. CA 94518 

Inquiry 735. 

DATA CONVERSION 


MEDIA CONVERSION/DATA TRANSLATION 

More rfian yusf a streight dump or ASCi! fransflarf 

Word ProoMSing, DBMS, and Spreadsheet data on Disks 
or Tapes transferred directly into appticaiions running on 
Meinfremes, Mints, Micros. DecNcatad Word Processors, 
Typesetters, and Electronic Publishing systems 

IBM PS/2 & Macintosh supported 
n in the translation Induittry! 

CompuData lyanslators, Inc. 

3345 Wilshire Blvd., Suite 407, Los Angeles. CA 90010 

(213) 387-4477 1-800-825-8251 

Inquiry 736. 

WE’LL DO IT BETTER. .. 
FOR LESS! 

Conversion, Duplication, Any Format 
FREE TEST • SATISFACTION GUARANTEED 

Plus, the Personal Touch: Ask Questions and 
e«1l explain i| to you in simple Engfishl!! 

DATACOPY SERVICE 

PO Box 820214. DalMs, TX 75382 

1-600-969-DATA 214-272-7751 

Inquiry 737. 

CONVERT TECHNICAL DOCUMENTS 
MATH EQUATIONS 

• Convert WordPerfect documents to 

TeX, LaTeX or PageMaker 
• Convert TeX or LaTeX to WordF*erfect. 
MultiMate, Wbrd or V\k)rdStar. 

K-TALK COMMUNICATIONS, INC 

30 West Rrst Awe. • Columbus. OH 43201 
(614) 294-3535 FAX (614) 294-3704 

Inquiry 738. 

ip America^ Leaders In Data Conversion -tr 

DISK m DISK • TAPE m DISK 

OPTICAL SCANNING 

WE CONVERT MORE FORMATS THAN ANYONE ELSElIf 
IBM, DEC, \AX/VMS, APPLE. WWG, XEROX. NBI, LANIER, 
CPT, UNIX. WordPerfect 

QUICK-RELIABLE-HIGHEST QUALITY 

NATIONAL DATA CONVERSION INSTITUTE 

5 East 16lh Str.. NY. NY 10003 (212) 463-7511 


Inquiry 739. 


DATA RECOVERY 



CRASHED? 

Ybur valuable data can be recoveredi 

• 95% success rate • turnaround 

• Servicing Noveil. DOS, Mactntosh. Unix. Xenix. 

OS/2. Bernoulli and morel 

ONTRACK DATA RECOVERY, INC 

Keeping you In business is our business. 

1-800-872-2599 

Inquiry 740. 

DATA RECOVERY 

Data lost from 1/4“ cartrldgts or 1/2* tape can be 
recovered almost avery tima. Wb have helped Banks, Irv 
suranoe Companies. Telephone Companies, Commodity 
Dealers, Hospitals. Software Houses, Government Depart¬ 
ments. The Ust te etuHees. 

We charge a small fixed fee for investigation and then on a 
lime and materials basis. 

The QfCF^ Cartridge Interchange People 

Vogon Enterprises Ltd. 

94 Essttvampstead Road, Wokingham, Berkshlie R511 2J0 ENGLAND 

lei 44-F (0)734-784511 or -890042 Fix 44+(0)734-890040 

Inquiry 741. 

DATA/DISK CONVERSION 


THE #1 CHOICE 

in disk & tape conversion 

for many leading corporations, government agencies, 
law firms, and companies in every industry—worldwide. 
Free test • Satisfaction guaranteed 

Graphics Unlimited Inc. 

3000 Second St. North, Minneapolis. MN 55411 
(612) 588-7571 or (612) 520-2345 

FAX: (612) 588-8783 

Inquiry 742. 

QUALITY CONVERSIONS 

to or from vMtually 

ANY TAPE OR DISK FORMAT! 

Horan Data Services converts over 2000 formats incl. 
9-lrack tape, 3480 Carliidge end 8*. 5Vi* or 3Vk* disk¬ 
ettes All densihes & most operating systems supported. 
Formats Include EBCDIC, ASCII, databases, spread¬ 
sheets, and dedicated or PC word processors. 

Call 1-800-677-8885 

Hours 8:00 AM to 5:30 PM Eastern Time 

817 Main Street. Third Ffoor, Cincinnati OH 45202 

Inquiry 743. 

iBM PC ^TOi^ HP RLE COPY 
FASTER EASIER TO USE 

Update version uses windows; Call for free demol IBM 
PC <to> HP Hie Copy allows IBM PCs, PS/2, 
compatibles to interchange files with Hewlett- 
Packard Series 70. 80. 200, 300, 1000, 9000s. 

Oswego Software 

Box 310 708/554-3567 

Oswego. IL 60543 FAX 708/554-3573 

Inquiry 744. 

CONVERSION SERVICES 

Convert any 9-track magnetic tape to or from over 
3000 formats including 3Vi". SVs", 8" disk formats & 
word processors. Disk-to-disk conversions also 
available Call for more info. Introducing OCR Scan¬ 
ning Sen/ices. 

Pivar Computing Services, Inc. 

t65 Arlington Hgts. Rd., Dept. #B 
Buffalo Grove, IL 60089 (800) Convert 






































DATABASE MGMT SYSTEMS 


ENTERTAINMENT 


GRAPHICS 


SAVE TIME & MONEY! 

OCELOTS—THIE €QU Is a standnslons database 
ermine with e compEets DB2 ccmpatible SQL Intedtaca 
tor dwe^opers whq us© BASIQ C, PASCAL, Of COBOL. 
« pocks tbo lull power ot SOL Into a ^fOKB PC; 

• fsqijlfes Qoly 32DKfi RAM lor program devetopmenl; 

• outperforms the reall 

Fdf IBM and dqnes: ^195 & up. Free into. 

OCELOT COMPI/TER SERVICES INC. 

#1502.1002S' 106 Street, Edmontori. AB. Canaria, TSJ TG7 

(403) 421^1117 


Inquiry 74S. 


DISK DRIVES 


IBM PS/2 HARD DRIVES 


30MB 

MOD 30, 3CF2B6 

$350 

30Me 

MOD SOZ, SSBX 

450 

60Ma 

MOD 502:, 56SX. 70 

695 

1S0MB 

MOD &0Z, 55SX, 70 

795 


New, gsnulne Big Blue Product with 1 yc Warranty 
Call NOW—Same Day Shipping till 5 p.rn. 


COMPUTER TECHNIQUES 

Merrill Island. Ft 3E953-34B4 

_ Phone (4071 453-fl7a3 _ 

Inquiry 746. 


B EST BUY!!! 

HO Kits for AT: Drive. Controller, Rails & Cables 


40MB ^ MEM ^299 

6SMB - RLL - 339 

BOMB - MFM - 469 

150MB - ESDI - 1049 


NEW, ONE YEAR WARRANTY 

Jb TECHNOLOGIES, INC. 

bids Maureen Lane, Moorpark, CA 93021 

(805) 529-0908 Fax (605) 529-7712 

Inquiry 747. 


HARD DISC DRIVES 

Sales « EXCHANGE * Repair 
Tr^tde in your tWWiire for NEW, with FULL WAHHANTV1 

TREMENDOUS SA/INGS! 
tbchnical support of COURSEI 
Large Invefilory Maid and Floppy Drives 

jb TECHNOLOGIES, INC. 

5105 Maureen Lena. Mourpark, OA 93021 

(805) 529-0908 Fax (805) 529-7712 

Inquiry 748. 


DUPLICATION 


SOFTWARE DUPLICATIOH 

• DISKETTE & TAPE 

• CUSTOM PRINTING 

• CUSTOM PACKAGING 

• FULFILLMENT 

MEGASOFT, INC. 

P. O. So* 710, Freehold, NJ 07723 
(303) 222-0490 (900) 432-7623 


Inquiry 749. 


EDUCATION 


8^. & in COMPI/TER SCIENCE 

Th# Amarican Infitituw tor Computer Sciences offers an in- 
depth correspordence progrem to earn your Bachator of 
Science and Master ol Scienaa degrees in Oomptker 
at home. as. subjects covered are: MS/DOS. SASIC. 
RASCAL, Q Data File Pnoosasing. Dada ^luouiee 4 
Operaling sj^raa. M.S. pcogrem indudea subjects In Soh- 
wue Engineen'DiB and Arliricial Inlelllgenca. 

AMERICAN INST, tor COMPUTER SCIENCES 

2101-BY Magnolia Awe Spulh, Ste. 200, Bemingbam, AL 35205 

800-767-2427 205-323-6191 


inquiry 750. 


SeXXy Software 

VGA Connoisseur Collection 

SeXXy Disk 4001 - FIRST customiiabla movia allqwe yee 
to be the atai and write the acrpll 
SeXXy Disk #CC2 - FIFlST SOUND MOVIE - 2SB aiding 
cnlor graphica with ealuel sound and diatogi 
SeX>^ Disk ICOt3 - Beat XXX Movie ^ for seriOLsG collectnm 
Qfily. 1 Bgt - S29 2 sels - 549 3 3els - $65 

SOO-243'1515 Ext. eoOQE 24 hrs. 7 days 
Add $3 a/h Add $2^8*1 or toreign 

2880 Bergey Rd. Dept. 600QB, Hatfield, PA 19440 


inquiry 751. 


NEMESIS^ Go Master^ 

Ga, A gama qf atratagic eleganae, baa been a wey el Hie in 
the Onenf tor over tour thousand years. Many consider Go 
to be the eecrel of the Japanese buranessmenV succeee. 

Go wagaiwoffriadeersdaffi''" 

jPireeldenE of Nikko htolels]. 

Chaos Manor 1989 User's Choice Award 

BVTE4/9a p.62 

ToyOQOi Inc^ The Leader in Computer Ga 
PO Booc F. Dept. V. Kaneohe. HE 96744 
(BOa) 3S4-flB6 or I^OO-TOVOGO-S 


Inquiry 752. 


FINANCIAL SOFTWARE 


BraInMaker; 

"The most fascinating computer soft* 
ware I've ever seen. . learn about this 
stuffDvoraA", PC Mag. Predicts stocks, 
bonds, sales, inventories. Comprehensive 
docurnentation. Menus. Only $1951 
Certified by Intel and Micro Devices 

Free Brochure: 916/477-7481 
California Scientific Software 

Inquiry 753, 


FLOW CHARTS 


FLOWCHARTINGS 


mfENOLY • High nasaluikin prim auto. 

I_^__| dot matrix or fasar 

* MiMlli-pagB ctiarts. . ^ 

portrait or Eandscape I ONLY j 

• hnporVSxpon capabilities 
{flExibl^ • as shapes, 16tents, 4 BnestyJss 

PAnON & PATTON BO0-S2S-0332 

SqltwaT4 Corpora [ i cr r> 495CDcmricO.,Mori)anl«LCA9SOl37 
_ 5ataur jtfoBjMp* _ 

Inquiry 754. 


WINDOWS FLOWCHARTER $129 

RFFlow 2.0 ts a prefessianal drawing tool for 
flowcharts 4 org charts. Requires Microsoft Win¬ 
dows 3.0.100 shapes auto adjust in size. Diagonal 
lines and curves. Auto line routing and re-routing. 
Click on a shape to bring up a sub-chail. Move 
diarts toother apps. via the Clipboard. Calt for free 
trial disk. 

RFF ELECTRONICS 

1053 Beryam Coun, Lovsiand, OO 60538 
Phone: f203) 663-5767 FAX: (303j 669-4369 

Inquiry 755. 


GRAPHICS 


YOUR PHOTOS-SUPER VGA 

imsp^ied Imagas can pomfid your photographs;, siWes, 
and VHS or 8 mm video tapes to 640 by 480 (or 320 by 
2tX)). 2Se cqlqr images. Many file formats available, in¬ 
ducing PCX, GIF. CUT and cMhers. Prices start al $3-25 
per picture. Disc:ounts for quamity orders. CatJ or wriie 
for more infonnalton. 

IntBgfBtBd Images Mcorporaf^d 

RO. Box 10021, Lansing, Ml 48901 

(517) 485-6636 

Inquiry 756. 


EGAD Screen Print 

Prints contents of VGA, EGA, CGA displays on variety 
of dot-matrix, inkjet, and laser printers. Prints In gray 
tones or cotor Gnip box lets you print any region of the 
screen. Enlarge grapliics 1 to 4 tirnes (reductlori too). 
Setup program for picking printer colors, etc. $35,00 
Postpaid. Cali or write for free catalog. 

LIHDLEY SYSTEMS 

4257 Berwick Place, Wbodbrkfge, VA 22192-5119 
_ (703) 5ft0-3390 _ 

Inquiry 757* 


HARD DRIVE REPAIR 


HARD DRIVE REPAIR 

ALSO 

DATA RECOVERY 
FAST TURNS CALL FOR DETAILS 

H&W micro labs^ inc. 

S28-C Forest Rafkway, Forest Park, GA 300SO 

404-366-1600 


Inquiry 758. 


Beat the cost of replaeemertti 

^ R E P A I R 

HARD DISC and FLOPPY DRIVES 

FULL WARRANTY PROTECTION 

FaM TumsfOund * Data Recovery 

Jb TECHNOLOGIES, INC. 

510S MQureen Uifie, Mwepafk, CA 930(21 

(805) 529-0908 Fax (805) 529-7712 


Inquiry 759. 


DATA RECOVERY 

SALES Of new, remanufadured and 
mmcvable disk drives 

FULL TECHNICAL SUPPORT 

ROTATING MEMORY SERVICE 

1506 Dell ^nue, Campbell, CA 95008 

(408) 370-3113 


Inquiry 760. 


HARDWARE 


APPLE'II & MACINTOSH* 

■ Sf$tem * Purlphersls * Parts 


Ihtemallonal: 617^6851 on MaC 

Fax: 617-891-3558 CPUs, 

Pre-Owned Electronics, ln& 

30 Clematte Avenue * Wallham, MA 02154 

Inquiry 761. 


ROM BIOS UPGRADES 

For YbuT lew V (kumimlDli - A Nm 310$ Up|i«le Will; 
*£iVbCit WkKloffi 3J0 - Suppod ^ 72QK. 12 MB & 1.44 MB Floppy 
Drhes, - User dsTned tom prlw types * Sup^tods ^ irkouefl 4i ketwsra 
ttoiiiBtbk - Etpatded tail drtw • tnhsKe^ 

IBM comp^U? • Codiplelfi docomerMun - Latest version * Compifiie sd 
up Ip ROM. 

8O0^O^IOSF8x'5^-T83463"o 

»l»-«DD’24e? &Q64a6-fi46a 

UnloorA 

599 Canql ShOel, Lawnenc^, MA Cie^O 
See ear ad or ooge !52 

Inquiry 762. 

MARCH '991 ‘BYTE 351 



































































THE BUYER’S MART 


HARDWARE/COMPUTERS 


Forth Emboddod Coftiputer 

Pricect ccamtiy for tniiicling Into prwJwls (his l»attl tuB smull 
a«z&, tow power artif high toval language. N. Inlerbic&s la LCD 
Si k«^tK>ard amj has Dn^boBnd mult'llasking. Imarrupls, dual 
R5232 potls, RAM^, norvvolallle EEPROM, I^C bus and 35 
1^ lines. Optional prscisiort M3 and 5anei>backe<] RAM. 
A dale togger can run 12 rmnitis on a small batlery. Use for 
maChiTie coniiol, data, logging, lobcuics Inslrumeir^ and 
automation. Can or tox lor i3alaiilB- Now S179 (25 qty) 

The Saeiig Company 

1193 Moaeley Road. Vtolor, NY 14S64 
Phone rriG) 42S-3753 Fax {71G) 42S-263B 


inquiry 763, 


SC/FOX'" EMBEDDED COMPUTERS 

PC Parallel Copiooewir Plug-In Boanlg: 15 MIPS auQ 59 MIPS 
tittoit using Ifie SC32 92-bi1 CPU Or Ihe 1&ti| Hbttb RTX 200itr? 
VME Mtslar/SlaM Sjtiam Conifofler SGC: 15 MIPSavg TDMlPS 
biHSi, uses RTX 2000 cpu, SCSI, 2aor. 1 ptr pom, to040K bytes 
StondildHH Skig^a SundComputen; IB MIPS avg 50 MIPS burst, 
3U or lOCtKlOOTtnn Eutqcard-a«B using either SC32 or RTSf 2009 
Ideal lor embedded reeRlme cwarDl, aoquisificin, (obottcs. and 
Bignal processing. DEM software d^lopment eysfem Induded 

SILICON COMPOSERS INC 322^8763 

2D8 Oalrtomla Avenue. Palo Alto, CA 94306 


Inquiry 764. 



Inquiry 765. 


STEPPER 

3 MOTOR CONTROL FROM SERIAL PORT 

3 Cbannals of StepparjfDC unotof/^AA PWM per card. HaJt 
step, S curve aooel. to 5000 stopei^. RS232 3 wire or, RS4a5 
2 wiiQ.. Simple, powerful sscil command 9«t. 4 cants [12 
moftorsl/pcrL Qm board awitotier pfovideB power tor toglo Irem 
motor supply ol 7-33 vdc. High oulput 1^3 and A/D conver 
Kns also available. Ail boai^ 4" xSl^' 524S siixgie gty. 
S210fl0+ 

STRADA autotech INC. P.O. Box 168, EIgtn, 
Ont. Canada KDG 1E0 TEL: {613) 350-1029 


Inquiry 766. 


INVENTORY MANAGEMENT 


dFELLER Inventory 

Business irtvemory programs written In modrtiabte tJBASE 
source code. 

dFELLER Inwnlory $150.00 
Requires dBASE II Or lU. PC-DOS/CPWt 
dFELLER Plus *200.00 
wrlh Hislory and Purchase Orders 
R«|ijires dBASE IN or dBASE III Plus (For Stockrooms) 

Feller Associates 

550 CR PPA. Roule 3 l Ishpeming. Ml 49B49 
_ (906) 486-6024 _ 

Inquiry 769. 



Inquiry 770. 


LAN SCHEDULER 

Aulnm^ies LAN BATCH processing. Jobs are sdiedutod 
Ob specified nodra. CondtttonaJ Kto schedufina. sopbls- 
ticaled calendar. Log keeps job history including 006 
errors. Acttvaled by TSR al any specified time. Support 
IBM, NOVELL, and olher Natbios LANs LAN 
license—$6S0. 

MICROWORK CO. 

47 West Si. Andrews, Deerfield, IL SlOlS 

(7O8)-'04O-8979 


Inquiry 771. 


LAPTOP COMPUTERS 


Laptop Savings 

Laptops: Toshiba * Zenith ■ NEC « Sharp 
* Epson • Mitsubishi ■ Compaq * Leadirtg Edge 
■ Hyundai » Panasonic ■ Packard Beil 
• Texas Instruments ■ Fora * Tandon 
Also: Full Range d Laptop Accessories 

Computer Options Unlimited 

12 Maiden Lane. Seund Grook, NJ 0B806 

Phone: 201-469-7678 To order: (000) 4247B70 
9-9 M-F 9-S Sal. G days Worldwide sales 


Inquiry 772. 


MAGAZINE INDEXES 


BYTE® INDEX 

BINDEX: the COMPLETE keyword Index to BYTE 
magazine for iBM-compatibles. Easy-to-use, cdm- 
pacl, comprehensive. Updated quarterly. 1990 & 
1991 editions S49S5 each. Tax. shipping included. 
Money-back guarantee. 

Esc 

6107 Highway E, Abrams, W3 54i0i 
_ (414) B26-6362 _ 

Inquiry 775. 


MAILING LIST PROGRAMS 


YOURS FREE! 

'^ktoii' la Manage iTbur Mai^ln^ Lnl" ArcLisI* £ ^cuMbiI~ am 
two poiMarTui pfogrims tor your iBM cr ccnip*rtbi« PC: 

« Dupllcale Recdgnllian 

• Postal DisoHJin Presorts 

* Label Design £ PrinlLng 

• Carrier Rourte and Zip-1-4 ineerlton 
■ Address Correction 

* dSaso^ Compatible 

Call 800-368-5806 for a FREE GUIDE 

Group 1 Software^ Inc- 

6404 Ivy Lane. D^it. BIT^. Greenbeit. MD3077CH400 

Inquiry 776. 


MAIL WITH MAIL MASTER... 

ITS genuinaty easy to learn and use * Con¬ 
tains 200 pre-writtan letters » Uses zip 
codes to autoTiatically enter cities and 
slates • Prints labels, letters and reports * 
Eliminates duplicates > Holds unEimited 
records • Costs $99.95 

ThinkSoft Corp., 1^800^533^3466 
1220 Broadway, Suite 604, NY, NY 10001 

Inquiry 777. 


MEMORY CHIPS 


PRICE MEETING & BEATING! 

DRAMS 

SDMUS/SIPPS 

64K H 1-12. 10 

z5aK X a-meci.7CL50 

64K X 4-aO 

IMEG X e-to. 80.70 

2S6K K 115.12.10190,30-^ 

'MEG X tt-!D. aa 70 90 

asBK X 4-eo 

4MEP X S-SO 

1MEG X 1-10,60 70^0 

4MEG X 9^60 

INm/CVHiXalT MATH CO S 

P&/2 TYPE SIMMS 

902574110 

Medal 30 2B6 

SOSefT^SX. I0,2l3^a^33 

Mffilal Sft Sa BO. m 00 

CALI DRAM COMPANY 

(800) 486-0 FlANr 

P.O. Sox 590127 • S.f., CA 94159 

t,4t5f 399-2987 


Inquiry 778. 


HARDWARE/COPROCESSOR 


DIGITAL SIGNAL PROCESSOR 

DSP products lor the IBM PCfXTlAT Our TMS320C25 
Modal 250, with extensive software, features 2S0 
Khz muliLchannai A/D and D/A, up to 192 Kwords RAM, 
vary h^li thmug^put to PC RAM and disk, and is priced 
cqmpeftitivBly wiih iradifional Analog iO beards. 

Cali us about your applications. 

DALANCO SPRY 

89 Westland Ave., Rochester, NY 14618 

(716) 473-3610 


Inquiry 767. 


Inquiry 768. 
352 BYTE 


IBM CONVERTIBLE 

MEMOHY-lSSK 17^ 2S6K *225 3WK SZ95 
MODEMS-Slar^dard %75 Enhanced *17S 
CRT ADAPTER-PDr monilora $99 
SEaiAL/PABALLEL ADAITER-*120 
MONITORS-Monnchroina $115 Colar $349 
COMPACT Carrying Case $39 
ENHANCED LCb-|79 BATTERY -$e9 
HARD Dfll¥ES-2CI Meg-$495 40 Meq-$695 

MORE ACCES^RIES AVAILABLE 

COMPUTER RESET 

P. Cl Bex 4S17B2. GaHund. Tx 75046 

Phone (214) 278-6072 6BS S FAX (214) 272'7920 


Inquiry 773. 


Inquiry 774. 


FREE FREE FREE 

* Nmd msmDrT tor IBM ot MAC? 

* Want to pay LIh Iqwast poBsipto prlC4? 

* Wfttrl 4U|Mli0t avrvtoi^ 

■ Waiifl rms advice? 

* Whdto&aU souxtwl Shi^png woddwtoel 

^ IntBfnetneel RAX: country cade+40S-S9l-S£4.Q ^ hie. 7 days 

* irmttnittontf Dx<k 1: councty eod*+40a-a9t'a24s 24 nn, 7 day; 

* Frae call' Free tirfb: 

McDonald and Associates 

TaOCF33B-153t 24 HRS 7 DAYS (U.S.) 
1-800 242-5751 FAX LINE 24 HRS 7 DAYS (US ) 


Inquiry 779. 


INVENTORY MANAGEMENT 

1 1 

LAPTOP PERIPHERALS 

1 1 

OBJECT-ORIENTED 




STOCK-MASTER 4.0 

Commerciat grWda iTivunturv TnanagBrnent 

SDriware al micro prices. 

• Supports all 12 > Stock Status Reporting 

transaction types » Activity History Analysis 

• Trofid Analysis > Bill ol Materials 

• Duality Ooolroi * Purobaae Order VYritlng 

'• Multiple Locatjons ■ Order Entry 

• pLircriAfia Order Tfeckirig * Malarial Ft^uiramants 

• Open Order Reporiing * On Line Inquiry 

• SarlaUliil M Tracking 

Applied Micro Sy^tomo, Inc, 

177-^ Rivaraide Ara.. Nawpert Beach. GA 92)S£3 714-759-0S«i2 


LAPTOP POWER ADAPTERS 

AC and DC input 

TOSHIBA INTERNAL CARDS 

Fex/modams: 9&IX)/2400 bf)$, eoftwara. acpuiatid pert 
IlDdamE, e3(pT 24iX] bps, acdustlc pr serial perl 

Modern, deiScatad: 2400 bp$ (nCftabodhs. t31 $32008^ 
Berlal 10 cards: riSS32, R3422, SCSI, HPPC, bflrCOde 
Co/T£acf US tor more information: 

PRODUCT R&D Corporation (Caiii). 

805/546-0713, Fax: 805/546-9716 


Improve Your Productivity 

Ana your pnogramming skills out of dato? Get Ihe tads 
you need. ObjectH^rtonted vocnbulery. examples, ven¬ 
dors, bibHography. No hype, no edHonals, )ii^ compact, 
complete explanations. Source code lor C & C-i- ex¬ 
amples included ert diskena. Satistaetton guaranteed. 
Send tor free iritormalion. 

buk-WOrm information Services' 

Dept G2.18779 Batnardo Ctr. Dr., Sla. 11 <Kil San Di«p, CA 92120 

24 hr WAX: ($19) 489-0779 VISA & MaaterCanJ Bqcppted 


Inquiry 780. 
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OPTICAL DISK 


PUBLIC DOMAIN 


SECURITY 


ODIN & VOICE 
IMAGING SYSTEMS 

AflCHIViNG & RETRIEVAL SYSTEMS 
Utilizing optical disk storage. ODfN runs on UniK 

WQrketatiorvs. VOICE runs on MS-DOS personal com¬ 
puters. Will scan documents up Id size. Proven 
syetem AvallaDle now! 

Telephone: 1-800-B43-93T7 

Indus MIS, Inc. 

34C s. oak St., Vlfaa s&lem, Wl &4669 


Inquiry TBt. 


PROGRAMMERS’ TOOLS 


HYPERINTERFACE’" II 

Menu GreatoT' — An inleractivs WYSIWYG edtor to 
generate a menti-drtveri user irttertace tbr your solhvara. 
Screen Creator^ — An irtteradiva WYSIWYG edhtor for 
quick and easy screen design and a screen database 
manager for your software. AcMnced Library — Ex¬ 
tended capability br data entry br your pcngrams. FOR¬ 
TRAN, P^oal, C, BASIC $upported. 

Avanf>ro Oorp. 

pa Box aea, Pectiie PaJisedegy CA 90272 

(2T3y 454-3866 


Inquiry 782. 


QuickBASIC Dialog Boxes: $95 

Diel^lc creates SfiA Isci dialog bOKes exaclfy like those 
in MicrosofTs cuirenl ’'Quick" environmenis. 
Low-level aesem routines e Mouse support f BASIC 
source cede e Crescent Software RDjQ. 2.12 support 

♦ Futty customizable ♦ Slngle-ZMultHasking modes ♦ 
2 cornpresaior> utllilies e Supports BASIC 4.x. Bx, 7.x 

♦ Uemo/tutgrlai ♦ 100+ pages of doc w/ examples 
SOO-DIALOG-I VISA/MC/Check + »e sAi USA 

Dialog Sottwaie * Box 9ee9 At 1101 Wilson Blvd. 
Arlington * VA * Z220^-Qea9 * USA * 7Q3-52a-1^& 


Inquiry 783. 


PLOT= >SOURCE.PAS 

Unique fiil-fijnclbon vlswof for HPOL nies and automatic wde 
generalor (requires Turtio F^scaJ) 

PLOT- >P^ VSf. lb Lit. aODdPfatKMit^BT) ptus S^H. Visa/ 
MasterCard Acceptad 

□RAW wllh AutoCAD, DesIgnCADi^a Corst Drew. Fnaeranoe. 
Oread, etc.. . ; PLOT to file: RUN PLOT^ >FWSi vtew, Kjorn. 
pan, scste; cut. . .and ENTER: your code Is ready. 

NEW: wllti soyroe for custom ou^ul TFJJ, demo programs. 
35” and S-aS” media, rnanuaf. 

Ing. Marco SiMano 

Via MassimI 154, 100136 — ROME. ITALY 


Inquiry 7S4. 


EDLIN Alternative 

Frustrated using EDLIN? Switch to EdFile — A full- 
scFwn text editor with dozens of features like: 

• WP Type Edit Features • Fites up to 6 MB 

• Super Copy (Merge) • 255 Char. Lines 

• On Screen Help • Undelete Lines 

800-345-3808 (VISA/MC) S49j50 -h SbO S/H 

MIPS, Inc. • B(i)t3(F2 • Hammond. U 70404 


Inquiry 785. 


PUBLIC DOMAIN 


SHAREWARE 

FOR IBM*’ AND COMRAriSLES 

FREE 112 PAGE CATALOG 

OVER 3000 PROGRAMS 

CALL 1-800-245-BYTE (2983) 

BEST BITS & BYTES 

RO. Box Vbn Nuys. CA 91409 

PQROGM CDUNTfllES SEND S4.ro FOB SHiPPIWe 


Inquiry 786. 


FPEE SOFTWARE FOR IBM%lonos 

TRY US! GET 15/5.25" or 6/35" Disks full 
of our best selling software—FREE. Greet 
games, utitities, business, eduoationa!. and 
desktop publishing, plus our 3000 disk 
catalog. F^y only $5.00 shipping/bandling. 

INTERNATIONAL SOFTWARE LIBRARY 

613-942-9998 


Inquiry 787, 


HUNDREDS OE NEW PROGRAMS 

AS LOW AS $1.29. LATEST VERSIONS 

FREE CATALOG. 1-800-292 DISK (3475) 

EVERY PROGRAM CHECKED FOR VIRUSES 

PRINCETON SOFTWARE INC. 

200 WALL STREET PetNCETON, NJ 0B540 


Inquiry 788. 


325 MEGABYTES Virus Free Share Ware 

DfiBl«s£y50pa'££]uLBV]n. Irvaiant IfiU Utwy br yCXX 

busionwt. usar group or Sludans^ Onfributad rn 25 in- 

HHIHIA on HO r2n.4 cfakBUBE. ¥39100 hx Rrst 2S htegatrytae. Ihen 
sdd $40100 for oeoh 35 hl4gjioyt« lAcriroarH 

iW tam postage IPr eKJv 2S Megetw mcmrwit 
Md ^aoas Uag InaMMni lor 1X4 dskonn 

Orders Onlyt 1-800-B76-849G 

InfaTTech; -1-405-524-S233 

share-net 

POe 123SB, oua city, ok tsist 

Ho SuRAuge tar VHo^MaaierCaia 
Hb PO'a hom iitvatfteiM, FbrVSVe 


Inquiry 789. 


FREE CATALOG 

FOR IBM PD AND SHAREWARE 
SELECTED PROGRAMS 
UTEST VERSIONS 
Low as $1.50 

SOFTSHOPPE, INC. 

TEL: a<M)-e2i-2378 * 313-761-7634 
lAX: 313-761-7639 

RO, Box 3678, ANN ARGOR, Ml 40106 


Inquiry 790. 



Inquiry 79L 


THE ULTIMATE COPY PROTECTION 


■ Completely Menu Drtwn 

* Defsals sii Handware/Softwars Copiers Oniite 

^ My Soyrfie Code Changes Sfmptf 

* MuttipJe Layering ^11# Sftsf 

■ No EMmyg^ Media Vlfeys 7& 

* Fi^l Hard Dish Support ^ ^»rolKf 

* Unllretteq Mstefing VahiabiB 


• FFIEF Demo Disk Software fnveotmmt 

STOPVIEW' STOPCOPY HUS"- 

BBl COMPUTER SYSTEMS^ |aot) en-tM# 

HXfi IMlagv Lta. Sim Spring, H] ZOSOfi FAX: ppl) 4fiO-7S4S 

Inquiry 792, 


VIRUS ELIMINATOR BOARD 

Prewenls virus infections that Invada while the system Is on. 
Protects existing files from o^r 100 known virus inleclions. 
Actn^Oed prior lo DOS Boadirrg. PassMxd proteclion vriEh bat¬ 
tery backup. Kaytjaard lock (or added security. Does not 
occupy any RAM or impacl system parferimance. For IBM 
Compatible. SLtpporli Novell vvorkstalaciriE. Takes only 
rrtitiules to install. PtyvklBa hhghe^ level of system secunty. 
$1M.$5 + 15 sm 

Information Systems for Profit 

RO. SOK 4529, Mi^ddletowfi. N.Y 10940 

1-100-274-3007 


Inquiry 793. 

BIT-LOCK'^’ SECURITY 

Piracy SURVI^iftL 8 YEARS proves offadivBosss of 
powerful muFtilayBr«d security. Rapid decryption 
elgoritbnis. PARALLEL Dr SERIAL pon-transparent 
security device. Complerrienfted by economical KEY- 
LOK” and multltealurod COMPLP-ljOCK^ induding 
countdown, timeout, data encryption,, and muUiprodud 
prelection. (DoefUnlx>MaiC), Also, access control. 

MICROCOMPUTER APPLICATIONS 

3167 E. Otero Circle. LFttleton, CO 80122 
(303) 770-1917 

Inquiry 794, 

CopyControl 

YOUR POWER TO PROFIT 

• Ulira secure • Cost elleciive ‘ Oboose where, when and 
usage rate • CtiariNge parameiers by pnene * No mes$y 
dongtas or special disks • Hard dish and LfiM eupporl 
Cbodse the NEW DererBlkKi Copy Protection 

FBEE Derno Dish and Info 

1-100-237-8400 ext. 212 

MICROCOSM INC. 

40 Wall StiEd, Suita 21S4, Naw tbrii. NY WOOS 

Inquiry 795- 

HANDS OFF THE BOARD^ 

1^ SIZE SECURITY BOARD 

Stop lioppy boot — Require password lo bool PC 

Real-iintH disk encrypl — preveri boot secfor vims 

Prevent DOS FORMADFOISK and low-level formals 

Set hard disk READ ONLY « turn ON/OFP 

Turn lloppies, piiritera and COM pods ON/OFF 

IBM XT AT Bus — DOS V304^ — $14695 h- $5^00 S/H 

SYSTEMS CONSULTING INC. 

PO BOX 11120 S, Pillsbupgh. RA 15!^ 

(412) 761-5216 

Inquiry 796. 

SHAREWARE 


NO NEED TO PAY FOR THOSE 
PROGRAMS YOU DONT WANTI 

ALDE PUBUSHING now oltera SV** floppy diskettes 
with selected programs tor your indhridual needs and 
applications. Call about our introductcry offer and 
choose from a great selection of programmer fresh 
software. 

ALDE PUBLISHING INC. 

FO BOX 1190, Glen Laks MN 55345 
BOO/727-B72* B12m4-4219 (vqiw) 112/934-4239 (FAX) 

Inquiry 797. 

FREE SOFTWARE FOR IBM^Iones 

Monthly, get 5 disks with 10+ latest 
programs pJus cataJog — FREEt Pay only 
$5.00 for 5/5.25" or $6.95 for 3/35" disks. 

Join today for only $1995 membership fee end 
get your first vofume of software—FREE! 

SOFTWARE OF THE MONTH CLUB^ 
619-942-9939 


Inquiry 798, 

MARCH 1991 - BYTE 353 




















































THE BUYER’S MART 


SOFTWARE/ACCOUNTING 


SOFTWARE/ENGINEERING 


SOFTWARE/GRAPHICS 




dBASE BUSINESS TOOLS 

• GENERAL LEDGER • PURCH ORDfINVNTDflY 

• ORDER ENTRY • /^COUNTS RECVABLE 

• JOB COSTING • JOB ESHMATING 

• BILL OF MATLS • SALES ANALYSIS 

• PAYROU • /^COUNTS RWABLE 

$99 ea. + S&H 

dATAMAR SYSTEMS Cred. Card-Check-COO 

4876-B Santa Monica Ava 

San Diego. CA 92107 (619) 223-3344 


CIRCUITS: SPICE for PCs 

Non-linear DC & Transient. Linear AC Analyses 

* Wrsion 3C1 with BJT, MOSFET JFET. diode, etc. 
models NUTMEG postprocessor with Screen 

Graphics. Operating Shell, Hypertext Help & circuit file 
Editor included. 

* Version 2G6 now indudes Operating Shell, circuit file 
Editor S NUTMEG compatibility. 

Northern Valley Software 

28327 Rothrock Or, Rancho Palos Verdes. CA 90274 

(213) 541-3677 


RAINDROP^” 

FAST, compact PrtScrn Utility tor end users AND 
dAtelopers. Hardcopy as fast as 10 secs. Aiterage binary 
size • 6 kbyte. 14 video graphic standards. Scale, rotate, 
coiortze and more. ‘CALL from user^written programs. 
Complete 9- & 24-pin dot-matrix, inkjet, and laserjet 
library $44.95-t-$3 s/h. 

ECLECTIC SYSTEMS 

8106 St. David Ct.. Springfield. VA 22153 

(703) 440-0064 

Inquiry 799. 

Inquiry 804. 

Inquiry 810. 

SOFTWARE/BUSINESS 






DATA ENTRY SOFTWARE 

Full featured, heads-down data entry 
with two-pass verification, edit language, 
operator stats, much morel Designed for 
the PS/?* , PC, XT. AT or compatibles. 

PC’s from $395 LAN version available 

FREE 30 day trial 

Computer Keyes Tel: 206/776/6443 

21929 Makah Rd., Fax: 206/776-7210 

Woodway. WA 98020 USA: 800/356-0203 


Worstcase Gets Even Better! 
Analog Circuit Simulation 

ECA-2 Electronic Circuit Analysis offers the best Monte Carlo 
and Wbrst-Case analyses with all this and MORE induded: 

• AC. DC, Transient • Inleradive/balch modes 

Fourier, Temperature • Ful nonlinear simulator 

• Sine. Pulse. PWL. SFFM. • On Line. Real Time 

and Exponential Graphics 

generators • Multiple plots 

Tatum Labs, Inc. 

3017 Research Park Dr., B-1. Ann Arbor, Ml 46106 
(313) 663-SnO 


PEN PLOTTER EMULATOR 

FPLOT turns your printer into an HP pen plotter. Fast 
hi-res output, no jagged lines. Vary line width, color. 
Screen preview with zoom and pan. Stand-alone, 
background, and device driver modes. Works with most 
CAD and graphics programs. Supports most prinlers- 
New version 3 $1194$3 S&H. 30 day money back. 
VISA/MC/Check/MO. 

FPLOT Corporation 

24-16 Steinway St., Suite 605. Astoria. NY 11103 
718-545-3505 


Inquiry 805. 

Inquiry 811. 

SOFTWARE/CONSTRUCTION 


SOFTWARE/GEOLOGICAL 





REMODELER’S DREAM 

Material Estimating and Cutting Lists. For 
Homeowners and Remodelers. Menu Driven with 
Prompted Inputs and no learning time required. 
Only 256K required on any IBM PCs or com¬ 
patibles. See Jerry Pournelle, Chaos Marxx, review 
in January 1991 BYTE on page 86 VtSA/MaAMEX 
accepted. Only $99 

WORKHORSES INC. 

80S B 14th St.. Golden, CO 80401 
(800) 777-2477 


GEOLOGICAL CATALOG 

Geological software for log plotting, gridding/Con- 
touring, hydrology, digitizing. 3-D solid modelling, 
synthetic seismogram, fracture analysis, image pro¬ 
cessing, scout ticket manager, over 50 programs 
in catalog. Macintosh too! Please call, or write, for 
Free Catalog! 

RockWare, Inc. 

42S1 Kipling St., Suite 595, Wheat Ridge, CO 80033 USA 

(303) 423-5645 Fax (303) 423-6171 


GRAPHICS PRINTER SUPPORT 

AT LASH Use the PriSc key to make quality scaled B&W 
or color reproductions of your display on a/iy dot matrix, 
inkjet, or laser pnnter (ind. Postsc^) in up to 64 shades 
of gray or 256 colors. GRAFPLUS supports all versions 
of DOS with IBM (ind EGA. VGA. Super VGA), Her¬ 
cules, or compatible graphics boards Linkable/OEM 
versions available. $59.95 

Jewell Technologies, Inc. 

4740 - 44th Ave. SW. Seattle. WA 96116 

1 (800) 284-2574 (206) 937-1081 

Inquiry 800. 

Inquiry 806. 

Inquiry 812. 

SOFTWARE/ENGINEERING 


SOFTWARE/GRAPHICS 





DiatTAL DESIGNERS 

MINIMIZE YOUR LOGIC 

Karnaugh Map Solver for PC’s Combinational, Se¬ 
quential, Mealy & Moore State Machines. 2-14 
Inputs, Any # Outputs, Sum of Products. Prod of 
Sums, JK, D, SR, and T Flip Flops. Expert Ref¬ 
erence & Tutorial. 60 Day $ Back; $110 -f $5 P&H 

GOBI UBS: (407) 297-0862 


FORTRAN TECHNICAL GRAPHICS 

TEKMAR is a graphics library for the VGA. EGA or Tec- 
mar Graphics Master Similar to PLOT-10, indudes WIN¬ 
DOW. VIEWPORT. AXIS. Support tor HR HI plotters 
Curve fitting, complete plotting program. Log, semMog, 
multi-axis. 3-D, contours. Jerry Ftournelte (Aug 86 Byte): 
"As good as any 1 have ever seen...” Demo disks, 
literature available. 

Advanced Systems Consultants 

21115 Devonshire St. #329. Chatsworth. CA 91311 
(818) 407-1059 


FORTRAN GRAPHICS 

GRAFMATIC/PRINTMATIC/PLOTMATIC LIBRARIES 
GRAFMATIC-FORTRAN callable graphics Library tor 
creating 2-0 and 3-0 graphics, contour plots and solid 
models. PRINTMATIC and PLOTMATtC provide high 
resolution FORTRAN callable pnnter and plotter drivers 
tor your graphics. 

$249.95 Supports Microsoft/Lahey/RM FORTRAN compilers. 

Jewell Technologies, Inc. 

4740 44th Ave. SW. Seattle, WA 98116 

1 (800) 284-2574 

Inquiry 801. 

Inquiry 807. 

Inquiry 813. 

Macintosh CAE Tools 


QuickGeometry Library 

All the C geometry and DXF routines 
you expect.. .and more! 

(617) 628-5217 
Building Block Software 

PO Box 1373, Somerville, MA 02144 


GRAPHIC TOOLS LIBRARY 

• Run SPICE On ALL Intusati has a cotnptoio analog 

• Unlimited Circuit Size simulation using advanced 

• Extensive Model Libraries Psvice models to interactive 

^ . vetekxm processing. Sterling at 

• waveform Display ^5 f^r isSpcc. the complole 

• Plottlng/Graphrcs Output system sefls lor under $600 

Intusoft 

The leader In low cost. P 0 Bon 710, San Pedro. CA 9073^0710 
lull tealured CAF tools (213) 833-0710 FAX (213) 833-9658 



XGLIB: Wry last User coordinates. User defined Window 
& viewports. Circles, ellipses, ovals, sectors, polygons & 
splines. Thick lines & arcs. Ril & hatch patterns. POLYARC 
engine. Plots and charts. Text scale, align Screen print and 
TSR utility. All drawlr>g and mouse functions work in Super 
VGA modes Draw In bitmaps Modes up to 1024x768x16-256l 
$195. Most "C", MS Basic 40 *7.1. 

NOVA INC. 

2500 W Higgins Road. #1144 CALL 708-882-4111 

HoNman Estates IL 60195 FAX 708-882-4173 

Inquiry 802. 

Inquiry 808. 

Inquiry 814. 

SIMULATION WITH GPSS/PC^ 

QPSS/PC'* is an MS-DOS compatible version of the 
popular mainframe simulation language GPSS. 
Graphics, animation arid an extremely interactive en¬ 
vironment allow a totally new view of your models. If 
you are contemplating the creation or modification of 
a complex system you r>eed GPSS/PC to help you 
predict its behavior. Call now. 

MINUTEMAN Software 

P.0 Box 171/Y, Stow. Massachusetts. U.S.A. 

(508) 897-5662 ext. 540 (800) 223-1430 ext. 540 


The Ultimate CAD/CAM Engine 

TurboGeometry Library 3.4). The most complete tool box of 
2D & 30 roirtirtes available today! Over 300 routines. Sur- 
fadng. Soiida, Hidden line, VXumes. Areas, Transforms, 
Perspedives, Oecomp, Dipping. Tangents S rruxe. 30 day 
guar, $109.95 wteource S&H Ind. Foreign $22600 MS/PC 
DOS 2j0+. Turbo Pascal. Turbo C. MSC. MIX C. Zdftec C+-^. 
VISA7MC. PO. Chk. USA funds only. 

Disk Software, Inc. 

2116 E. Arapaho Rd.. #487, Richardson, TX 75061 
(214) 423-7288, (800) 635-7780. FAX (214) 423-728S 


/magre Access® 

Create or work with image files? 

Image Access, a quick way to search, display, print 
and organize. Create a data-base of pictures for 
EGA. VGA. 8514A, MSP. PCX, TIFF formats, needs 
MS-DOS, 512K. See Jerry Poumelle’s recommen¬ 
dation in InfoWorld 11/12/90. $49.95 USA. $59.95 
Overseas. Check. M.O., P.O. Satisfaction 
guaranteed. 

WIerenga Software 

PO. Box 595, Muskegon, Ml 49443 


Inquiry 803. Inquiry 809. Inquiry 815. 
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SOFTWARE/LANGUAGES 

1 

SOFTWARE/SCIENTIFIC 


STATISTICS 





IntegrAda 

St^dard Air Force PC Ada Compilers & en- 
viromnents for MS-DOS and UNIX. Integrated 
programming systems include validated Ada 
compilers, language sensitive editors, com¬ 
plete libraries and other Ada programming 
tools. FREE demo. 

AETECH, Inc. From $795 

30fl Stevens Awe., S(e, 212 Sdana Seach, CA 92075 

(61f) 755-1277 Fax: (6191 755-7540 


FREE CATALOG 

A great selactian of sclerttlfic software products 
for plotting, non-ftnear curve fitting, chemical equi- 
iibrium, simulalion, statistics, symbolic aigebra, and 
more. Prices range from Si50-31000. Cai]; 

1-800-942-MATH 

MicroMath, Salt Late City, UT 84121 0550 

NCSS 5.x Series — $125 

Ea5y4Q-u$a menus 6 spread sheet. Multiple regEession. 
T-tests ANOW (up to 10 factors, rep. measures, 
qtnrajiance). Forecasting. Factor; dirster, & disciiminani 
analysis. Nonparametrics. Cnoss Tabulation. Graphics: 
hislDgrems. box. Scatter, eta Reads ASCtl/Lotus. Many 
new add-on modules. 

MOSS 

629 North lOOO East, Kaysvilte, UT 64037 

Phone: 801^54e-{l44S Fax: S()1'S4&-3997 

Inquiry 816. 

Inquiry 822, 

inquiry 827. 

FINAL LIQUIDATION!! 

IBM * Compilers, SAVE UP to 8D%I 

Title Retail Sate 


Heat-Urne t^phics 8 MeasuremenVConlnoi TooU 
TUrboC, Microsoft C, lUrbo Pascal 

$«<id lor datashMR oo cur NEW eMi'Hnia Graptiia skI Met^ur*- 
manUCantml ThAb hw 7LirtKiCtC'i- + , Micmsafl C and TLirtio Fiscal 
Procsss Control Bargraphs Tharmocoupto Lirwartzatidn || 

Fast Scrolling Graphs ftilynQrnial Curve fitting 

Raal'Titna U$iteia PI0 Ccmlrpi 

AnnurKialOf Panels 32,706 point FFT% 

Raal-Tlin^ Udubs Support 10.2KB RS-03S CommunicaiiDnG 

Quinn-Curtis 

» Highland Circle, Needham, MA 0ET94 USA 

Tel. (617) 449-6155 Fate (617) 446-6109 


UNISTAT-IV Statistical Pacioig# 

MtnuAnousa dtivofi itsli packige leatuhng s fullv^fledgsd 
^pFBBd^h^, B wide range GtatEstidG end powerTul graphics. 
Expen/tmpDn Ldm, dBase 3A4. .DtF, Sylk, fixed end tree formal 
B£Gii. String dais and iniEsing date handling. Full anaif of 2D and 

3C plots, ctiads and histogrems, curvs and diGtributIufi fitting. Mure 
Ehan 40 peramstric and nemrarametric rests, crossiabuiatidn. 
breakdown, OL^ wwighivd, |>olynomral and staciwise iwgrassions, 
balanoad/unbalanced ANOw, ANCOW, etc. Demo 3]^m and 
440prL user'a guide avulabla sepaielaLy 

US A Canada: $3S5 ADHOC bin. Depl ST. 28 Utbods Dr. EaSl 

Brunswich. NJ 08816. Itl: 201-251-7300, r^: 201-254-7010 

Elaawhara: E295 UNlSW Lid, Dlid St P9 6ax 3^. HlQligat^ LdddlXI 

W 5UP, EbOtind %!; *A4 (tJOSl 663 F« +44 (0)flt 444 ESt2 

COBOL vat) 0 .51A"} $900 $100 

Pnsf. FCIFTTRAN V13 {SVa" i SWi") $795 $ 90 

C Cortipifel {31^'' Of 5V;i'j $395 $ 50 

BASIC Compiler V2.0 (31^") $495 $50 

Macro Aassmbdor WjO (31^" or $ 19 $ $ 40 

VISA, MO, Check accepted. S and H fee $10 per oritef 

THE COMPUTER PLACE, INa 

12105 Darnestown FtiJ. 4t9A T#L (301) 330-6O1G 

Gaithersburg. MO 29B70 Fiaz: (301) 020-3415 

Inquiry 817, 

Inquiry 623. 

Inquiry 828. 

SOFTWARE/MARKETING 


SOFTWARE/TRANSLATORS 


TRANSLATORS 




The "Soft-ward SuccbSS RHferBnrie Book (1007-1988)" is a 
MU^ READ If you want to market your soflware preducts 
successlully. Wdllsn by Oavid H. Bcmen, publl$tvaf of Sofl- 
waie SuccpS&T Ihe monthly ngn^letler on succ^sfully rufi- 
nmg a sotivvare buane3s> th« Ritferer^ce Beak Is a 2e8-paoa 
guida, arganized by topic. Covert L^ad OdrioraiiDn. Promo¬ 
tion, Pricing, Distribution. Support, etc, Only S2S Check or 
Crsdil Card (VIsa/MGtAEX). 

lOOH Money Sack Guararitee 

Software Success 

PO BOX 9008, San Jdae. CA 95t57 

(408) 446^2504 FAX (408) 255^1098 


100<^ PASCAL ^ C 

trarwtaiH Turbo Pesoi 3W5 into C csd« (ilirbo. Miicrpeon. 
TbpSpeud, AMS1) and sufipoda all TP toaturas: sa&. nflGtud func- 
llqna, with. UHTlanl nacords, Htrlnga, flBa, intarrupla. oansl axpras- 
tiont, graphics. uniOv dynamic nwtnory managament, mem g pwi 
arra^ absal-uta variabte; in shuft—OTSfyihing u^wapl InlinW and 
Pbjed-anentadi isBlurBfi. Cchd^ mth full TP runtime omulElioi! 

and amotnaflcaliy gantftnH projaa, make, headar, and C l|iw 
English uihjiubI (1i30-h pages) included. Projasskmal EidititHi rn- 
dudM cdmpieie sourca -coda ibf emuiaiiem Itorpry. 

Standard Ed. $335 Proteesionaj Ed. $5^5 (Ma VISA. AMEX) 
LAUER & WALLWITZ Gmbtt, Erikbenigweg 8 

B6200 WIESBADEN. Sermsuy, Phone +49 (011) 42771 

1 

1 

FTN77 Conversion to QuickBASIC 

ConverMn prograni and guidfr Performs, th* Ndiious pan of ccn^ 
MBilIng. 100% translalran br eimpte pfograma. FunndtlBd UQ, aim- 
pie and cnnplax malh tibrajies included (ccmptex nwalh code nut 
oonwdiid) A guide ip irumsietiao of piobiem cwle (ASSiON, 
BACKBRACE, BLANK. COMPLEX, EPVTRY, EQUIWLENCE. EX¬ 
TERNAL. I NTnrNSIC. tNOUIFIE, RETURN t. Assigned GOID) ts i 
provided Also ira^ut lor non’FTNT? Fortran wwmraiooa. 

□6 awi[i» cede Is included al $295 (check nr moitsy ender). CoA- 
vffsior^a afe abn Bvatistita by oonErsct. 

MSS Designs 

RO. Box 1Z734, F^lland, OR 97212 

(5D3) 287-8672 

Inquiry 818. 

Inquiry 824. 

Inquiry 829. 

SOFTWARE/MATHEMATICS 


TYPESETTING 




MATH EDITING foh the pc 

* MaShEdit constructs math aifuations lo be inserted into 

{^tordPertbci. Htifd, WordStar, and cfhere. 

* WYStWVG intKface^no codes need to be Seamed. 

* MalhEdit-Sm 

f ay » WVat Fast JVamui. Svtt. W 

Columbw.-Ohio ■43201 

caMtruwKUTMNS {614) 294-3 53 5 


FOBTfiAN77-to-StruGtuiod C TRANSUTOR 
FOFTTRAN PROGRAMMER'S ASSISTANT II coowina 
spagheftEr FORTRAN inlo neat. .maiTitamabte C code. Hurp 
bma library soufce and C tool set Included. ITiis re¬ 
engineering package makes your conversions a artap and 
gigniticernly reducee ywir corwereion oo^ and future 
tnainlenende II Flue Obn upgrade yopr Old FOFETRAN 

Ip ettuoturod FORTRAN. '^f$iCin Itof C-i- alsd avallab)#. Easy 
lo uee. Ai khr pnoes,. Go As^istani ll/ilPliis. Save ume & bflofi. 
Please call, oir write (or more Infotmallort. 

M lOROTOOI-S 

Bok ^45-B, Santa Clara. CA 95055, U^S^A. 

(406) 296-3476 Fax £406) 243-7688 


CATALOG $99.99 

FVepireg. typesettiihgs kx craetirig catalogues, tawhuies, rt;., 
hbUi In color and B6W Imports text from a text editor and 
inputs ootoir viddCi picturas diredEy fnjm OCUJJUS-1Q (by Cor- 
eco) Of from PCX otjkx formal files (rnode 13tt) Exports PCX 
CQlot niefi. Bi^pporta HP Pai nuot and lasbrjst II prirrtere. 
CAIALOG ractuires Itte use of Pizazx Plus’'" (by Applications 
TachriiqueEi) toprinL For XT or AT oompatlblea wth 54DK RAM 
and mouse Specify XT Or AT when cwdering. 

Backus Computer Services 

R 0, Bom 630793, San Antonio, TX 73233-0793 
(S12) 433-4962 

Inquiry 819. 

Inquiry 825. 

Inquiry 830. 


MATHEMATiCIANS-ENGINEERS 

Have you ever seen funcfions of a complex 
van-able? Wbuld you like to really understand 
diKerentlal operators like div, grad and curl? 
How aboul a peek into the fourth dimension? 
Call or write for Information on our latasi: PC 
and Macintash software. 

Lascaux Graphics 

3220 Slsuban Aw,, Bronx. NV I04fl7 

_ (212) 634-7429 _ 

Inquiry 820. 


SOFTWARE/SCIENTIFIC 


Ctiaos/Nonllnflar Dynainlcs 

DYMAMIOAL SOFTWARE I and II $250/^350 
Ordinary and Delay DifferarKtlal EqualMxi Solvers 
> Bifufcatlon Diagrams « Basin^ Boundaries • 2- and 3-D 
Plotting ■ FVTincare Sections • Return Maps • Spectral 
Analysis. Frac^f Dimonaiona, Lyapunov Exponents 
CHAOS IN THE CLASSROOM Instructional Piogrami 
Uapa and ErfuiEetlong $4^35 Fractals eixJ Jelie Sets S539S 

DYNAMICAL SYSTEMS, INC. 

PO. Box 35241, Tucson, AZ 05740, f602f SS2-19S2 


Inquiry 821. 


SOFTWARE/VOICE 


MULTI-VOICE® TOOLS 

MulU-WScs Ibots l£ a cnnplete danNopment Toolkit tor Pasc&J 
Of "C" Id access all Ihe i^stures tor mast speech prccessinc 
txHfds Bvatlable today. It helps pu write MUUI4INE VDICt 
application 'S^ms in minuiafi. A number tA pfcgrantming 
examples are prcMded All pregcams and tibrahea ara dakuered 
wiflh UtirKr COdA. 

Diafegic. FThgtoiaaf, Pika: S59a Watson (Sirwto Line): S^a 
Ai^ AAILABLE; ¥AX. Programmer^ Toolldl (It®). Based on £>£ 
speciriceticin£. Vsa^C acce|3ited. 

ITI Logiclel 

1T05 St Joseph E, Suite 4, Montreal, Can, H2Ji 1N1 

(aOQ) 567-8765 or (514) B61-59B6 



Inquiry 828, 


UNINTERRUPTIBLE POWER 


HOW TO PnOTECT YOUR COMPUTER 

And Make it Utst Longer 

FREE rnqney-sffring Ktefaflur^ laHs yOu hOft to protect yCur Com- 
pulfif and make H tasl longer with an unirrteiTupUhle power supply 
.5DDVA llimugh iflkVA models iroRi Ihe worldts lar^^ manutac^ 
turer single-phase UPS 

Best Power Technology, Inc. 

m Bex 230, Necedah, Wl 54«46 
ToIPPrM {BOD| 35B-S794, Ext. 2t27 
Nlaptiunp; iees] St^^toe. Ext. ^2? 


Inquiry 831. 


UTILITIES 


COPY AT TO PC—BRIDGE^rr XS 

"CPW2PC'' RELIABLY writes 3BDkB ItonMS enl 2 MB ddws, -saving a 
slol tor a second hard di^ or ]qi9 beckW Only ETStJO + SH 
‘BRIDGE-IT c i DEVICE DRIVER supporting 3^^ l2DKS/t.44MB 
driues tor POiOMF withaii upgradmg oOSiBiOS. Onty *39W + SIH 
flfliMErT 33 eUNOLED WTH INTERNAL t44MB DRIVE AT 
3t2Si)D ¥ visAMQCoo up^ am 

MICROSRIDGE COMPUTERS 

655 Sky Way Suite 220 . San Carlos, CA 94070 

1-415-S93-a777{CA) 1-415-i93-7e75 (FAX| 

1^1Q-B55-1993 (CANADA) 1-000-523-0777 

090B-260-iBa {UKI 0474311609 {FBG) 

Inquiry 832, 
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UTILITIES 


UTILITIES 


WINDOWS TOOLS 




Recover deleted files fast! 

Disk Explorer now includes automatic file recovery >bu 
type in the deleted file's name. Disk Explorer finds and 
restores it. Disk Explorer also shows whal^ really on cftsk, 
view, char>ge or create formats, change a fUe^ status, 
charrge data In any sector MS-DOS $75 U.S. Check/ 
Credit card welcome 

QUAID SOFTVyARE LIMITED 

45 Charles St. E. 3rd R. 

Toronto, Ontario. Canada M4Y 1S2 
(416) 961-6243 


Why You Want BATCOM! 

BATCOM is a batch file compiler that transforms your 
bat files to .exs files to make them (aster. BATCOM 
extends DOS with many new commands so you can 
read keyboard input, use subroutines, and much more 

In addition, BATCOM protects your source code. No 
royalties! Only $5995. Order today! 

Wenham Software Company 

5 Burley St., Wenham. MA 01984 
(506) 774-7036 


Hermes DDE Library 

The Hermes DDE Library is a pmverful library of high level 
routines (or MSWIndows' programmers. Hermes provides 
support (or ODE at a much Ngher level than that provided 
in the Windows SDK. Ybur program attains added functionaft- 
ty by Interacting and oommuni^ing with other Windows ap¬ 
plications. Compared to the Windows SDK, Hermes reduces 
the code required to implement DOE by hundreds of lines 
of ‘C*. Hermes is priced at $295. 

Raindrop Software Corporation 

845 E. Arapa^ Suite 105^ Richardson, Texas 75061 
(214) 234-2611 Fax (214) 234-2674 

See our ad on page 152. 


Inquiry 834. 

inquiry 836. 


VOICE MAIL/AUTO ATTENDANT 


WORD PROCESSING 




COPYWRITE 

CopyWrite 

Removes 

Copy Protection 

No more diskettes, . 

manuals or Uo $75 

codewheels. 

1000 's of products copied. 

QUAID SOFTWARE LIMITED 

45 Charles St. E. 3rd FI. Dept a 

Toronto. Ontario, Canada M4Y 1S2 
(416) 961-6243 Fax (416) 961-6446 


Complete PC CAM"* Users! 

Upgrade to a Multiple-line Voice Express* 1 

This system picks up where the CAM leaves off 
with these added features: 

■ M IRKS siwv me same tin •SeiecaM itcordmo eaMy 

• SiiwrvBad cal kanSir optons •Aulomac unebascd changes 

• Ise stmctumg capatnibes • OrWr entry & survey tapabMes 

• Sysam messages rereevdatiie • lioandebie 

b omei. heat dema er to laquest more alertnaBan 

Call (614) 670-3638 

Versicom Communications'" 

1115 Wimbeldon Blvd.. Columbus, OH 43228 


FARSI / GREEK / ARABIC / RUSSIAN 

Hebrew, all European. Scandinavian, plus either Hindi, Pun¬ 
jabi, Bengali, Gujarati, Tamil, Thai. Korean, Viet, or IRk. Full- 
featured multi-language word processor supports on-screen 
foreign characters and NLO printing with no hardware 
modifications. Indudes Font Editor. $355 dot matrix; $150 
add'l for laser; $19 demo. S/H In U.Sl Ind'd. Req. PC, e40K. 
graphics. 30<iay Guarantee MC/VISA/AMEX 

GAMMA PRODUCTIONS, INC. 

710 Wilshire Blvd., Suite 609, Santa Monica, CA 90401 
213/394-8622 Tlx. 5106008273 Gamma Pro SNM 


Inquiry 835. 

Inquiry 837. 

REMOVE HARDWARE LOCKS 

Software utllMy aNowa tor the ramoval of Nardvwre locka. Doni wall 
tor your lock or key device to fall or be stolen. 

Ousrwnt»wd to worki The follOMnng packages are available 

PCAD siseoo CAWEY $ 99.00 

MICnOSTATION $99 jOO PERSONAL DESIGNER $199.00 

MaaierCAM SZSOOO SmartCAM $25000 

TANGO PC8 $ 90100 CA0\ANCE $99.00 

PLUS SHlf*PlNQ AND HANDLING 

PHONE (204) 66»-«939 FAX (204) 66S-3S66 

VISA and MASTERCARD Walcoma 

SafeSoft Systems Inc. 

191 Kirtyatone Way. Winnipeg). M8. C^ada. R2G 3B6 


YOUR SALES MESSAGE 

about the special computer product or service that you provide belongs in print. 

THE BUYER’S IVIART 

can help you reach computer professionals and produce valuable inquiries for your company! 

Call Brian Higgins for more information 
603-924-3754 or Fax: 603-924-2683 


Inquiry 833. 


VOICE MASTER KEY® SYSTEM II 

VOICE RECOGNITION & SPEECH RESPONSE 
FOR IBM PC/XT/AT/386. PS/2. LAPTOPS, COMPATIBLES 



FOR PRODUCTIVITY. PRESENTATIONS. SOFTWARE DESIGN. 
ENTERTAINMENT. LANGUAGE TRAINING. EDUCATION. MORE... 
SPEECH/SOUND RECORDING AND PLAYBACK. Desktop Audio sound editing 
allows you to create custom sound applications. Variable sam^e rate (to 20 KHz) and 
compresskjn levels. A four-voice music synthesizer is included also! 


VOICE RECOGNITION TSR utility allows you to add voice command keyboard 
macros to your CAD, desktop publishing, word processing, spread sheet, or 
entertainment programs. Up to 64 voice commands in RAM at once-more from disk. 
HARDWARE SYSTEM contains built-in speaker with separate volume and tone 
controls, external speaker and headphone jacks. Enclosure made of sturdy vinyl-clad 
steel. Attaches to parallel printer port without affecting normal printer operation (U.S. 
Patent 4,812,847) Headset microphone, printer cable, 9 volt AC adapter (110 volt 
UL/CSA listed), and comprehensive user manual included. 


QUALITY THROUGHOUT. MADE IN USA. ONLY $219.95 


ORDER HOTUNE: (503) 342-1271 Mon-Fri, 8 AM to 5 PM PST 
Visa/MasterCard, company checks, money orders. CODs (wth prior approval) 
accepted. Personal checks subject to 3 week shipping delay. Specify computer type 
virhen ordering. Add $5 shipping charge for delivery in USA and Canada. Foreign 
irK^uiries contact Covox for C&F/CIF quotes. OEM configurations available. 

30 DA y MONEY BACK GUARANTEE F NOT COMPLETEL YSA NSHED. 


CALL OR WRITE FOR FREE PRODUCT CATALOG 


COVOX INC. 

675 Conger Street 
Eugene. Oregon 97402 


TEL (503) 342-1271 
FAX (503) 342-1283 
BBS (503) 342-4135 


MULTI-SPEED !!! 

9 TRACK TAPE SUBSYSTEM 
for IBM PC/AT/386 

1 YEAR WARRANTY 



• IBM/ANSI compatible at 800V1600/3200 bpi 

• Controller, cables and software included 

• Interfaces for PS/2*, Xenix* and DEC* 

• SCSI*. AT or MCA* Bus I/O at 25/50/100 ips 

•ormONAL SHOWN W/OPTONAL OUST COVES 

AKSystems Inc 

20741 MarillaSt. Chatsworth CA 91311 
TEL:818/709-8100 FAX; 818/407-5889 


Circle 346 on Inquiry Card. 


356 BYTE* MARCH 1991 Circle 79 on Inquiry Card 

/DCCCI I CDC. aA\ 







































Circle 282 en Inquiry Curd. 


The Fastest 80486 & 80386 
15 Mips, Faster Than Everex Step & ALR 



I SYSTEM BOARD 


MODEL 

CACHE 

MIPS 

OK 

4M 

466/33 

B4K 

15Q 

2295 

2495 

406/25 

54K 

114 

1699 

1399 

366/33 

64K 

63 

989 

11S9 

306/25 

64K 

62 

639 

1089 


Cache Availablt 


FEATURE 

• 64/250K Wilts Back Gachs 

• Transparent Refresh/Weilek 

• 32 Bit ^srnory E^cpand to &4MB 

- UNIX. OS/2 & NOVELL Compatible 
^ 1 Yr Full Warranty 

• Complete Documentation 


Complete Desktop System With 
1,2 MB Roppv. HDI^Oppy Controllsr, 
W Ksybrd And 4MB Usmory 


MODEL 

BASE 

MONO 

VOA 

486/33 

2090 

3040 

3296 

486/25 

2299 

2499 

2699 

300/33 

1509 

1739 

1969 

386/25 

1489 

1639 

1089 


SUPER TOWER 

IM - 


$335 
Qty 5 


‘ 5 HaJf Ht, Drive Bay 
- 2 Full Ht. Drive Bay 

■ 250 Watt UL'Power Supply 
' Dual Fans 

Double Security Loch 

* Wheels / Caster 

■ Front Display Panel 

* Excellence For UNIX S NOVELL Seiver 


Tower Add $300 i Hard Dish Available 


MONITOR 


VGA . 315.00 

MULTISCAlsr . 41500 

SUPER VGA . 345,00 


UNIVERSAL 3'^ - 5Vs KIT 


FLOPPY . 5.00 

HARDDISK .. 5,00 


INTEL M ATH-GO 


B0387-20 . 345.00 

a0387-25 . 435.00 

00357-33 . 540,00 


DRAM 


4M X 9 - SO.300.00 

1M X 9 - 80 59.00 

1M X 9 - 70.6900 


HARD DISK 


MAJODR 417DE 150MB 899.00 

MAXTOR 4380E 330MB . 134900 

MAXTOR 8760E 650 MB 1994,00 


■ UPS Optional 


TP ENTERPRISE INC. 


47273 Fremont Blvd., Fremont, €A 94539 
Tef: 415-€23-3fl1B Fate 415-523-3840 


Circle 67 on Inquiry Card. 



rsCOMPUcom 


9,600-38,400 bps 
MODEM+FAX...$279 

NOW you can afford a SPEEDMODEM. Raw speed of 300 - 9600 
bps and 4:1 data compression push throughput up to 38,400 bps. 
Dynamic Impedance Stabilization- provides robust performance on 
noisy telephone circuits. A 9600 bps send/receive, fulhfeatured FAX 
is included on the same card. Total communications capabifity-<jnly 
$279. ft comes with a 30-day money back guarantee and a 5-year 
warranty. BYTE magazine said our 2400 bps modem was "a real 
deal'*...well we've done it again... our COMBO is setting a new 
standard for value and performance. See for yourself ... *a'B 9 p 1 02 

{ 408)732 4500 CALL NOW 800ACT ON IT ( 800)2286648 


dBASE Data Entry 



The TransTerm 5 is a work slat ion data entry/display terminal for on-line 
shop floor data collection into PC/AT based systerns. The unit is one ol a 
family of such terminals which feature LC displays tor operator prompting and 
data entry via a membrane keyboard or an optional barcode wand (Code 39). 
A multi terminal polling controller (up to 250 stations) and a dBASE IN-i- 
compatible software package are also available. System costs below 
S300 00 per station. Call for info, 

Oplions—backlighting tor display. flS-422 I/O. 20 Ma current loop I/O. 

CfBASC IS a legistered hademark of AsJiTon Tate, Inc 

CDJ]PUTSR¥15£. inc. 

302 N. Winchester • Olathe, KS 66062 - 913-829-0600 - Fax 913-829 0810 

Circifl 73 on Inquiry Cord. 


DISKETTE 

DUPLICATOR 

OVER 300 DISKS PER HOUR 



Cirele 36 on Inquiry Card 
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Circle 84 on Inquiry Card. 


Circle 210 on Inquiry Cord. 


JOIN A DATA ENTRY REVOLUTION! 

With the software super-hero 

Is it OCR? Is it a database? No! It's P^per Keyboard, the first and 
only computer aided dma entry software for microcomputers. 

Unleash the power of your desktop scanner on nwunds of paper 
forms. This mild mannered software reads block printing and 
multiple choice data fmm scanned fonns automatically into your 
database with supernatural speed and accuracy. 



* Faster than a speeding data entry clerk! 

* Able to leap stacks of forms in a single pass! 

* More accurate than existing technologies! 

* PC Windows 3.0 and Macintosh versions 

$895 with 30 day guafantee 
SPECIAL! only $79 Evaluation package 
Datacap 1 nc. 5 west Main, Elmsford, N.Y. 10523 
(914) 347-7133 Fax (914) 347-7136 



Spectacular Performanca. 
Now Playing On 9-1>ack Tape. 

If you're looking to connect 9-track tape to your PC, Overland Data 
offers an all-star cast of complete subsystems. They are equally at 
home playing for all IBM PC compatibles or PS/2's. under DOS, 

UNIX, XENIX, PICK & NOVELL. 800 to 6250 bpi. They perform 
EBCDIC-ASCII conversions and backup brillianily. And the 
supporting cast can't be beat. Two year warranty on controllers, 
one year on tape drives. Expert help by phone. 30 day, money back 
application guarantee. And ten years experience as founder and 
leader of the industry. All of which means spectacular performance 
play after play. To reserve your scat, call us at: 

1 - 800 -PC 9 -TRAK otJeRCRtiD drtr 

stnemo. CA 

1-800-729-8725 > 1-619-571-5555* FAX 1-619 571 0582 ■ TELFX 754923 OVERLAND 




The Best Solution To 
Office Automation 


Today, it's not a question of whether to automate your office, but 
rather how to do it. Smart small businesses rely on the proven 
capabilities o( Unix single and multiuser systems, Unix combines 
multitasking, communication, and networking with mainframe 
power. Let Archer Business Products, Inc. put the power of 
Unix to work for you. We sell and support the following 
UNIX"/XENIX' products: 

* Operating Systems 

* Spreadsheets 

* Database Management Systems 

* Word Processors 

* Office Automation 

Call now to place an order or receive a free catalog: 

1 - 800 - 288-8996 

FAX: (918) 582-4823 

Sarri-Spm Central, Monday thru Friday 


Archer business products, inc. 

427 South Boston Avenue, Suite 614 
Tulsa, Oklahoma 74103 

UNIX is a registered iradeiiLark of AT&T. 

XENIX Is i regfelwcd irfldemarK of MtCROSOn’ CORP. 


NfflKZZ&ff DISKS. 


Failsafe Novell Subsytems 


Flawless Performance 

The power iiser^s first choice, Perisol's .subsystems 
ofki bilsafe peak perforniojiCL* withaut strettiiing 
your budget. 1)05, OS/2, Xenix, Netware 286 
386 for b(]th AT & I^S/2s. N(} compatibiliiy issues. 
No problems. It's that simple. 

/ Caching Controllers / Disk Mirroring Duple.’img 
/ Torture-Tested Drives with 24-hour Burn-in 



/ GB Erfistthie 
Opt leaf S ubs vatem 
For NoreU S5249 


"We fmek our 
5,25'^ Drim 
for 5 Yemr 

Straight From 
the Box 
integration! 


System Capacity Access 

Interface 

Price 1 

AT 

B6 MB 

LH ms 

IDE 

i $455 

AT 

1 120 MB 

18 ms 

ESDI 

$803 

AT 

120 MI! 

18 ms 

IDE 

$549 . 

AT 

158 Ml! 

] 4 avs ^ 

esDlscsi 

$996 

AT 

200 MB 

15 nis 

[I.)E 

_S87] , 

AT 

213 Ml! 

15 ms 

SCSI 

^$961 1 

■■ AT 

338 MB 

16 .ms 

ESDI,SCSI- 

$1443.: i 

AT 

052 MB 

16 ms 

ESDbscSr-: 

$2«$5 " 

FS:/2. 

150 MB 

' IT nw 

ESDI 

$1269 

> PS/2 

330 MB 

l6 ins 

ESDI - 

$1736 

J^S/2, 

652 MB 

16 ms 

ESDI 

$2343 


n Drive. Controiler, Cables and Sofm'are included with Subs^TenB. 


^TECHNOLOQV 


Cafl far flerisofs Co^e Product Catalog 

800 - 447-8226 

.kiiipQfl:BD0.22..84W 

International Tel: 408^988-2232 
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Circle 2B on Inquiry Card, 


Circle 210 on Inquiry Cord. 





































Circle 312 on Inquiry Card. 



LASER DIODE 
(INFRA-RED) 



LASER DIODE 
(VISIBLE-RED) 



LASER DIODE 
(VISIBLE-RED) 


UNICORN - YOUR /.C. SOURCE! 


COLLIMATOR PEN 
(INFRA-RED) 



• Output: 2.5 mW (max.) 

• Current: 90-150 mA 

• Operating Voltage: 2.2-2.5V 

• Wavelength: 820nm 

• (animation: .18mrad (typ.) 

• Size: 11 mm diameter 

STOCK # PRICE 

SB1052 $39.99 

• Output: 10 mW (max.) 

• Current: 90-150 mA 

• Operating Voltage: 2.2-2.5V 

• Wavelength: 820nm 

STOCK # PRICE 

SB1053 $9.99 

• Output 5 mW (max.) 

• Current 65-1(X) mA 

• Operating Voltage; 1.75-2.2V 

• Wavelength: 780nm 

STOCK # PRICE 

LS022 $19.99 

• Output 4 mW (max.) 

• Current: 20 mA 

• Operating Voltage: 2.2-3.0V 

• Wavelength. 665nm 

STOCK # PRICE 

LS3200 $109.99 


jUMCORlV 

ELECTRONICS 


POWER SUPPLY 


• Input 115/230V 

• Size 7" L X 5%" W x 2’/& H 



LASER DIODE 
(VISIBLE-RED) 


Output 
I" • Output 
• Output; 

STOCK# 

PS1003 



Canon 

DISC DRIVE 
& COMPUTER 
CLEANING KIT 





+5 volts @ 3.75 amps 
+12 volts (S 1.5 amps 
-12 volts @ .4 amps 

PRICE 

$19.99 


ANTI-STATIC 
SCREEN WIPES 


• Output: 3 mW 

• Current 85-100 mA 

• Operating Voltage: 2.3-3.0V 

• Wavelength: 670nm 

STOCK # PRICE 

LS9200 $49.99 

• Individually wrapped 

• Dispenser pack 

STOCK # DESC. PRICE 

SB1104 25 $1.99 

SB1107 100 $4.99 

• Includes: 

Cleaning swabs, head- 
cleaning fluid, anti-static 
cleaner, screen wipes 
and cleaning diskette. 

STOCK # DESC. PRICE 
SB1099 3V'kit $6.99 
SB1100 5V."kit $6.99 


EPROMS 


STCXJK# 

1-24 25-99 

100+ 

STOCK# 

1-24 25-99 

100+ 

1702 

4.59 

4.36 

3.92 

2764A 

3.49 

3.32 

2.99 

2708 

6.49 

6.17 

5.56 

TMS2564 

5.79 

5.50 

4.95 

2716 

3.29 

3.13 

2.82 

27C64 

3.29 

3.13 

2.82 

2716-1 

3.79 

3.60 

3.24 

27128-20 

4.99 

4.74 

4.27 

TMS2716 

5.79 

5.50 

4.96 

27128 

4,79 

4,56 

4.09 

27C16 

3.99 

3.79 

3.41 

27128A 

4.79 

4.56 

4.09 

2732 

4.19 

3.96 

3.56 

27C128 

4.79 

4.56 

4.09 

2732A-2 

3.79 

3.60 

3.24 

27256-20 

5.29 

5.03 

4.53 

2732A 

3.69 

3.51 

3.16 

27256 

4.79 

4.55 

4.09 

2732A-4 

3.19 

3.03 

2.73 

27C256 

4.29 

4.06 

3.67 

TMS2532 

5.79 

5:60 

4.95 

27512-20 

6.49 

6.17 

5.55 

TMS2532P 

1.99 

1.89 

1.70 

27512 

5.99 

5.69 

5.12 

27C32 

3.79 

3.60 

a24 

27C512 

5.99 

5.69 

5.12 

2764-20 

4.29 

4.06 

3.67 

27C1024 

12.99 

12.34 

11.11 

2784 

3.99 

3.79 

3.41 

68764 

13.99 

13.29 

11.96 

2764A-20 

3.99 

3.79 

3.41 

68766 

12.99 

12.34 

11.11 


DYNAMIC RAMS 


STOCK# 

1-24 25-99 

100+ 

STOCK# 

1-24 25-99 

100+ 

MK4027 

.59 

.56 

.50 

4464-100 

2.9a 

2.84 

2.56 

4116-120 

1.39 

1.32 

1.19 

4464-120 

2.79 

2.65 

2.39 

4116-150 

.99 

.94 

.85 

4464-150 

259 

2.13 

1.96 

4116-200 

.89 

.86 

.77 

412S6-60 

2.99 

2.84 

256 

4116-250 

.59 

.56 

.50 

41256-80 

2.79 

2.65 

2.39 

4164-100 

1.89 

1.80 

1.63 

41256-100 

1.99 

1.89 

1.70 

4164-120 

1.69 

1.61 

156 

41256-120 

1.89 

1.80 

1.63 

4164-150 

159 

1.51 

156 

412S6-1S0 

1.79 

1.70 

1.53 

4164-200 

1.39 

1.32 

1.19 

511000-70 

649 

6.17 

5.55 

4416-120 

1.99 

1.89 

1.70 

511000-80 

5.99 

5.68 

5.12 

4416-150 

1.79 

1.70 

153 

511000-100 

5.49 

5.22 

4.70 



1(X)10 Canoga Ave.. Unit B -8 • Chatsworth, CA 91311 
OUTSIDE CALIFORNIA; (800) 824-3432 (Orders Only) 

IN CALIFORNIA: (818) 341-8833 

ORDER BY FAX; (818) 998-7975 

Minimum Order $15.00 • 24-hour ordering available 



UNIVERSAL ORDER 800-678-8648 

A^EIIilORYPRODUCTS FAX 714-751 -2023 

1378 LOGAN AVE SUITE E COSTA MESA CA 92626 


WE ACCEPT VISA/MC/AMEX 
PO’8 FROM QUAUFIED FIRMS UNIVERSITIES 
AND GOVT AGENCIES WESHIP COO 
OPEN M-F 7AM-5PM SAT 8AM-2PM 
20% RESTOCK FEE NONDEFECT RETURNS 


6450604. . $139 

2MG MODULES FOR 
55SX. 50Z.70E61/121 

6450606 . $149 

2MG MODULE FOR 70A21 

6450379. . $247 

2MG FOR 80-111/311 

6450375. . $135 

IMG MODULE FOR 80-041 

34F2933 . $399 

4MG MODULES 

30F5360. . $149 

2MG KIT FOR 30-286 

6450605 . $460 

2-8MG BOARD W/2MG 
MODEL 70 &80 

6451060 . $550 

4MG FOR 80 A21/A31 

34F3011. . $920 

4-16MB BOARD W/4MB 
MODELS 70&80 




hoESKPRO 386 

20/20 

25/25E 286E 3863 

IMG MOD. 

. $119 

IMG MOD. 

.$299 

IMG BRD . 

. $199 

IMG BRD . 

. $495i 


4X9-80N$ . 

1X9-70NS....™^..$59 

1X9=80NS . $53 

1X9-100NS . $52 

1X9-120NS . $51 

256X9-60N$ . „.$29 

256X9-70NS . $24 

256X9-80NS . $19 

256X9-100NS . $17 

256X9-120NS . $15 

MAC/AM/GA 

SIMMS 

1X8-80NS . $62 

1X8-100NS . $55, 


WIGX1-80NS. . $5.50 

1MGX1-100NS _ .$5.25 

ilMGXl^gON^^SS. 10 

BMP 

256X4-80N$ . $5.75 

256X4-100NS . $5,50 

256X1-70NS . $2.95 

256X1-80NS . $1.99 

256X1-100NS . $1.95 

.256X1-120NS . $1.85 

256X1-150NS . $1.50 


^^ERIES IT OD 

IMG . $99 

2MG . $165 

4MG . 

SERIES IIP & 3 

IMG . $100 

MG . $169 

MG . $299 


AST PREMIUM 
IMG MODULES 
ONLY $69 


2C87-8. 

....$169 

2C87-10.... 

....$199 

2C87-12.... 

,...$255 

2C87-20.... 

,...$289 

CYRIX 1 


64X4-120NS . $2.25 

64X4-100NS . $2.50 

64X4-80NS . $2.95 


63087*16^^. 

83D87-20. 


$289 

$3^ 


B3D87-25 . $429 ^^^MG W/SER A PAR $1^5^ 


83D87-33 . $519 

NBWCYRIX 

FOR38SSX 


83S87-16.$270 m 

83587^-20.$35^ 


19 

AT.S 

BOCARAM Xr..$119 
UP TO 2MG EXP FOR XT’S 
BOCARAM.AT/IO+ 


FULL LIM 4.0 POWER FOR 
WINDOWS OS/2 UND( 


64KX1 


64X1-150NS . $1.05 

64X1-120NS . $1.50 

64X1-100NS . $200 

STAT/C COLUMN 

256X1-lOONS . $2.50 

256X1-SONS . $3.00 

256X1-70NS . $3.95 


INTEL 

8087-^ . 

:.$115 

80287-8.... 

..$179 

80287-10... 

..$179 

80287XL... 

..$220 

80387-16... 

..$305 

80387-20... 

..$350 

80387-25... 

..$450 

80387-33... 

..$549 

80387.SX. 

...$299 


RAMpAlim..$129 ^ 

2-16MG LIM 4.0 FOR ATS 


2-8MG LIM 4.0 PC/XT/AT 

PS/2-16 . .,...$199 

2-8MG MDL 50. 60. 55SX 

PS/2-32 . $249 

1-16MG MDL 70&B0 
USES 1.2 OR 4MG 
^ PS/2 SIMMS 


AST6PAK266... $119 
WITH 4 MGS $329 


INTERNATIONAL ORDERS ACCEPTED 
5 YEAR WARRANTY ON ALL PRODUCTS 
CALL THE PC UPGRADE SPECIALISTS !!! 


MG FOR T1000SE/XE$28; 

TMG FORT1000SE/XES314 

2MG FOR T120QXE . $183 

2MG FORT1600 . $193 

2MG FORT3100SX . $183 

4MG FOR T3100SX . $489 

2MG FORT3100E . $183 

2MBFORT3200SX . $183 

4MB FORT3200SX . $489 

3MB FORT3200 . $274 

2MB FORT5100 . ..$193 

2MB FORT8500 . S183 



BOCARAM AT PLUS 
2-8MG LIM 4.0 
ONLY $119 2MG$227 


3.5- FDD 

FOR COMPAQ ONLY 
1/3 HEIGHT 
ONLY $129 


AST 

RAMVANTAGE 
UP TO 3MG 
EXTENDED MEMORY 
W/128KONLY$47 


Circle 313 on Inquiry Card (RESELLERS: 314). 
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E/EPROM ^ 

$180 


Why noJ buy 
your E/EPROM 
programmer (tom □ 
compoTiiy with over 
12 years experience 
in providing bofh 
handware and 
sofrwore lools? 

Order today^ 

coil aoo- 
44^^8500 



•Expart technical 
support 

•HEX file utilises 
induded 


•Supports 
EPROM Of 


s 

AVOCET 

SVSTEMS, INC. 

120 Union St., Rockport, ME 04S56 
Ouhld© US 207-236^90S5 - FAX 207-236-6713 
PI&Qse see our ad on page 272 

TlFie sourre for quaiity ermedded-iyitem looh 


ofid 

EEPRQMs to 
32 pins 
•N^toS and 
CMOS devices 
to 1 MBit 
*4, 3, and T6 
socket models 
ovaibbCe 
•IBM PC/XT/ 
AT/386 
compatiye 
1 yearworronty 


Circle 34 on Inquiry Cord, 


Free Leaflets and 
catalogues 

Infct# Topic 

CXX>11 Printer buffers. Perhaps the simplest 
way to speed up a computer system. 

00021 The ide^ mterfaoe is like a cable; 
Easy to instalL Invisible in use. 

00031 T-Switches and Auio-switcbcs. 
Optimised for easy operation. 

00041 Data cables. Highly flexible. Simple 
to install. A well thought-out system. 

00051 Interface Cards. Carefully developed 
to eliminate application problems. 

00401 ToolArt: Useful art for computer 
professionals. 

00511 Brains beats money. Enhancements 
you can install yourself. 

00521 UNIX-lnstallations. Tips& products. 

00531 The right way to install a computer. 


W&T Products Corp. 

2209 NE 54th Street \ A# O, \ 
Ft. Lauderdale, FL 33308 VV Qt 1 
Phone 1-800*628-2086 PRODUCTS 

Fax 1-305-351-9099 ® 


Cirda 321 on Inquiry Curd. 


VIDEO FRAME GRABBERS 



MODEL 

RESOUITIQN 


HRT 256-4 

256 x 256 X 4 

495 

HRT 2564 

256 X 256 X 0 

795 

HRT 5124 

512 X 512 X 0 

995 

HRT 512-24 

512 )! 512 X 24 

1995 



- IBM PC/XT/AT COMPATIBU 

- digitahte in real time 

- COMPOSITE VIDEO IN 

- 24 Brr RGB OUT esffiBpI model HRT 256-4 

16 tsvel gray scale out 

- SOFTWARE LIBRARY OF IMAGE ANALYSIS ROUTINES 

- FREE SOFTWARE UPORADES TO REGISTERED OWNERS 

- FULL CREDIT ON UPGRADE PURCHASE IN RRST YEAR 
RETURN OLD BOARD AND JUST FW DIFFERENCE 


HRT 


PHONE 416-497-6493 


high m TECKN0L0G1ES 
PA box 76 
LEWISTON. W.Y. T40S2 

FAX 416-497-1966 


Circia 132 on Inquiry Card. 


PLD Design 
Software 


Get Started with CUPL™^ for only 

$149.95 



Now you can have a PLD SLaiter Kit 
that gives you all the horsepower that 
the CUPL PLD compiler offers, at a 
fraction of the cost For more infor- 
malion, call 1-800-331-7766 or 305- 
974-0967. logical 


Circle 341 on Inquiry Card 
(RESELLERS; 342). 



Cifcl# 39 on Inquiry Card. 


Program 

YourChips 

In Sets of 4 for $495.00 



Special olTer Now Includes: 

Free UV eraser, CUPL staito" Kit and 
a $300.00 Factory Rebate with the 


PDT-1 EPROM, 
EPLD, Micro 
Pro gammer. 



1-800-331-7766 


Circl# 343 on Inquiry Cord 
(RESELLERS: 344). 


LANS 

9^ riisys tent 
fur^FCs S994J99 
Sparen Sie- Z^eit 
Sparen Sie 
Local Area Network 
Save Time * Save Money 
Network up to 30 PCs for 
as little as $99 per PC. 
Serial Port. Peer-to-Peer. 

1.8 Mbps Twisted Pair. 

3.0 Mbps Twisted Pair. 

10 Mbps Ethernet Thin Coax, 
U.S. Marketing, Inc. 
TEL: USA *615/242/8800 
FAX INQUIRIES: 

USA • 615/242/8880 


Circle 340 on Inquiry Cord. 



Send check am lUitFr cfliKn im US ddllahs tti- 

STMttWAftE PiJBlJSmna CORPORATJON 
P.O. Bqk 34^203 , DiM. ID 
33404 

Must stale ago over 21 

- Reqy^fta i-wcT iJisti m ^hibU 

- e 101 OG^'EGA Cumbd ib« 9( lo* t^HTTfv Hoppwi 
, All VGA d«^ 'viMiw tnoA capacity IkwpMS 

- Add t1 pv 3 O' di»K 

, Adtf t1 PQT 4li*li lof lompHF' 

- ifskidfl' 

- lO. Idd 0^ HkK laic 


Circle 270 on Inquiry Cord. 


101 - CtSA,'EGA ComlMi - 3 disks . 19.95 

102 “ VGA Mdvte C^tK) - 501 & 502_24.95 

103 - $75 value Pack - eil S VGA distis ..49.9S 


301 - 

401 - 

402 - 

501 ~ 

502 - 


ftequlr0s VGA 

23 Stunning GIF Images . 

Sriliiani, Cotor and Hesatulran ..... 

Supftf Photegrapliic Quality.. 

unbeiievetsie 4 miniMite mgvte 
Llve^aclio^ nwvie. 4 minutea. 


14.95 
14.95 
14.05 
14.95 
14 95 



Circle 34S on Inquiry Cord. 












































We Will Meet Or Beat Any Advertised Price! 


7kW .186SX/16 e0.MPlTER SISTE.M | 

1 7md 386S\ 20+ COMPiniR .SYSTEM 


7%ud 386-33 COMPliTER SISTEM 

60 MG Hard Diive/12'' Monitor 

•12* VGA Paper Wiee • 60MB fUi Hard Dme • 3 Viaar Warranty 

• 2 Sena) Porte _,_ „ _,., 

•VGABoard««S6 • 1 PareW Ports SUPER SPECIAL 

• AMI Bios. *1 Game Port REDUCED PRICE 

•IMGOniBdMemofy •101-Key Click Keyboard .4 AM 

•12 Floppy Drive •3ButtorMouse $liCi9a00 

With 64K Cache 

• irVGACotoMontoi •2SeiialPom •3ye»»mjrty 

•VGABoard W256 • 1 PareW Ports SUPER SPECIAL 

‘IfTc!!!!!. REDUCED PRICE 

•12 or 1.44 Floppy Diwe • lOI-Key Dick Keyboard ^ 

• 60MB Rll Hard Drive •3Bu1tonMouse $i499m00 

With 64K Cache 

• 14‘VGAColorUorWof •JSenalPols •3yeat*«mant)i 

• VGA Board w/256 • 1 ParelW Ports SUPER SPECIAL 

•IMGOn/Bd Memory •! Game Port Dcniircn DQirc 

•12 Of 144 Floppy Drive •lOI-Key Click Keyboard 

•100MG IDE Hard Drive •OButlonMouse $21S9m00 


MEMORY EXPANSION BOARDS 


ORCHID 

RAMOUEST 8/16 Card expandable to 32MG for IBM PCs. XTs, ATs. 
PS/2 Model 30-286 and compatibles. Support 8 and 16 bit bus 
Uses 256K, 1 PAG or 4MG modules. w/OK $289 

RAMOUEST EXTRA 16/32 0 - 8MO.O watt state card tor PS/2 Mod 50. 
60 & 80 fuMy supports 16 & 32-bll memory access indudes 1 SER 
« 1 PAR port tree serial cable EMS 4.0 & OS/2 compatible 
Uses 2S6K and/or IMG SIMMS. w/OK $279 


EVEREX 

RAM 3000 DELUXE Up to 3MG Selectable menwry addresses 
Expanded memory specifications (EMS) 4.0 / OS/2 Can be used to 
backfill base memory up to 640K and tbe rest as expanded ancVor 
extended memory uses 2S6K D-RAM w/OK $89 

RAM 8000 Up to 8MG capacity/support to base extended or expanded 
memory in any combination Fully compatible with Lotus, Intel, 
Microsoft. EMS 4.0. EEMS supports Multi-Tasking and DMA fAilti- 
Tatking in hardware Software configuable (no dip switches to set) 

Full 16MG wirtoow br future eipansion. Zoo wait state. 
UseslMGO-RAM $189 


BOCA RESEARCH 

BOCARAM/AT Provides up to 2MG LIM IMS 4.0 and/or 4MG of 
extended .expanded or backfill memory for 16 bit bus operates up to 
t6MHz Uses 2SeK D-RAM w/OK $109 

BOCARAM/AT PLUS Provides up to 8MO of extended, expanded or 
backfil memory. Operates up to 33MHz and Is set thru software. 

Uses IMG D-RAM w/OK $129 

BOCARAM/AT I/O PLUS Provides up to 4MG of extended, expanded 
or backfill memory tor 16 bit bus. Operates up to 33 MHz arto is set thru 
software. Has serial and parallel port Uses IMG D-R/KM w/OK $145 


TERMS AND OONOmONS 

No surcharge tor MC • VISA • COO • CASH • AMEX add 4% 
Purchase orders from qualified firms. 20% restocking fee on 
non-dsfectiva returns. Prices subfect to change 



MEMORY PRODUCTS 


PARAGON 

MEMORY CORPORATION 


COMPAQ MEMORY 

ADDON MODULES 

MODEL IMG 2MG 

386/20/20E/2S/25E 

DESKPRO 286E. 386S $136 

SIM 13142 

DESK PRO 286E, 386-20E.20,25425E 

ciu ii’afiaA 

DESKPRO 3a6-20E. 256 $179 

SIM 113645 

DESKPRO 388-20E.25E 
SIM 115144 

DESKPRO 386-33.33L 46&-2S.33L $163 


IBM PS-2 

6450603 -IMG PS/2 55SX.65SX.70-E61.061,121 $72 

6450604 - 2MG PS/2 50Z.55SXA.S.66LS.P70.70-E61. 061 $135 

6450608 - 2MG PS/2 70-A21.A61.B21.B61 $135 

34F2933 • 4MG PS/2 55SX. 55LS. 65LS. 65SX $395 

34F3077 - 2-14MGBRDPS/2 70 &80 $525 

34F3011 •4-16MGBRD PS/2 70 880 $815 


LAPTOP MEMORY 


2MG Card • Toshiba Portable T3100SX $265 

2MG Card - Toshiba Portable T31OOE $259 

2MG Card • Toshiba Portable T3200SX $289 

2MG Card - Toshiba SIM8431 T3100e $165 

2MG Card - Toshiba SIM8307 T3200SX $165 


HP MEMORY 


HP II & It D 


HP II P & III 


1 MB 

$109 

1 MB 

S94 

2 MB 

$179 

2 MB 

$125 

4 MB 

$306 

4 MB 

$289 

TONER 

v.±- 

TONER 

$70 


MATH CO PROCESSORS 


386 MATH CO-PROCESSORS 

16MHz 20MHz 25MHz 33MHz SX 

CYRIX (83087) $305 $350 $450 $549 

IIT (3C87) $305 $350 $450 $549 

INTEL (80387) $305 $350 $450 $549 $290 


286 MATH CO-PROCESSORS 
6MHz 8MHz 10MHz 12MHz 12.5MHz 20MHz 

IIT (2C87) $is5 $219 . $280 $324 

INTEL (80287) $120 $183 $206 $280 • 


HARD DRIVTS 


KALOCK 20MB XT 20 MB. MFM, 3 5 HH. 40ms $149 


KALOCK 30MB 65MS MFM $169 

MITSUBISHI 60MB. 5 25 HH. RLL, 28ms $319 

TOSHIBA 100MB 25MS IDE $499 

WD 40MB 28MS IDE $249 


FLOPPY DRIVTS 


360K DS, DO $45 

1.2MG FD $69 

1.44MG FD $69 


VIDEO ADAPTERS 


TREND 

VGA w/256 no Expand $68 

VGAw256Exp.512 $93 

VGAw 256 Exp. IMG $105 

MONO CARD w/parallel port $25 

CGA CARD 2/paralfel pod $25 


DFI 


Memo 576 for XT $29 • Megalyth Ems 4.0 Exp. 4MG $109 
3 Button Mouse With Software $33 


4MG 8MG 

$375 

$313 

$482 


Full Line Of XT 286 & 486 Systems Available / As Well As A Full Line Of Everex Computers 
Olympus Hills Shopping Ctr.» 3955 South Wasatch Blvd. S.LC. UT 84124 • (801) 278-5112 • Fax - (801) 278-5470 


Circle 303 on Inquiry Card 
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fi Lsb Automatton with PCs 




1991 PC-BUS Data Acquisition & 
Control Reference Guide 


PS 




'fi' 


■ A/D. D/A. DIO 
' Signal Conditioning 
RS232/422/485 
Industrial PCs 
286/386/486 
CPU Gaids 
RAM/ROM Disks 
Application Software 


Free 120 page reference guide for quality 
minded, budget conscious engineers. 

408-293-6786 

Kd . Ji'l 13 . SanjiiM;, fjt 95122 FAX 408 293 



All in-One 80286-12 
CPI) Card 


PCA-6125 $395 

■ 12MH2 S0286 ttiktopmcessor 

■ Socket for 80287 tnaili coprocessor 

■ AMI BIOS assures compatibility 
* Memory ctMifigtifaiionr 512K. IM, 2M & 4M 

■ Built-in inter&ce for 2 [D£ H/D and 2 F/D 

■ Oa-boaid: I pamlkl/2 serial ports 
' VISI CMOS for low power consumption 

408-293-6786 

3i0 Hilly 15, Sin Just', CA 95122 FAX 408-293^697 


Circle 16 on Inquiry Cord, 


Circle 16 on Inquiry Cord. 


(E)EPROM PROGRAMMER 


the 

mm 

□ Versatile 

□ Fast 

□ Reliable 

□ '$595 


k EPROMs end EEPRDMs up to 32 ptns 

■ □periiAa any barjnifial or oamputar nuinlng a lanninal 



N rata tram 11 D to 57 .St bpa with automadK] baud B« 4 ecllan 

■ Davies salsctkifi' by man^^durar and dsvics numbsr 

• Maas Htft nta/kit^urara' racommandsd programnlng 

aJ^rittviK lor mninviTi ralvtb^ 

■ Amamatia vafiDcatlciri at margin Vea mltagsE 

■ Qfismiis diftie)*y with fi, ie and 32 bi *ihi sitm 

■ SuppwtB Sinaiv. Motorola, Jntel aid Mqk tilaa 

■ &12 KUilS FWM wandiud <1 Mbits apUonaJ] 

■ Non-wlaila msmory la savs and rsslm Evt-ran 

• OparOion manual and larminal emiA^n sottwaia lar lha IBM 
PC/ATraea Indudtd 

k 0(w yaor irae floftware updata and one year Aananiy 


[HQiail 


UlCEFT INSTRUMENTS INC. 
37r Juioi a., C3V L 
Ouebac QhT ^ft6, Canada 
Cii9> 376-aoee 


Circle 179 on Inquiry Card 
(RESELLERS: ISO). 



8051/8052 
BASIC 

COMPILER! 

Fall fhating-pomt numbers, integer, byte and 
bit extensions. Fully compatible with MCS 
BASIC 52. Runs on IBM-PCor compaitbk. 

$295.00 

all Now! 603469-3232 

[| 


Binary Technology, Inc. 

Mqin ■ PO Aot ^ ■ Mafi;tsn ilai 03 > 7 XI £ 



Let Poweriine ir^$torfn your PG/XT/AT/SSe 
inlo a mullMin'e vo ipaP fQcessing cornmandK^e 
^our^Rimputer intelUgently 


ntevdofier/OEM tadcaoffi 
VtSA-MCr AMEX-coo 


!u process your sales, i inquiries ani 
^ , sages- Comptele package. 

Sinele Line (igmoutfi^. .$295.00 
I Mufti-Line.$835.00 

i 

3 


Cell- (415) 522-3800 

g FAX: (415) 522-&55e Q 

I TALKING TECHNOLOGY, INC. 

'=■ nSS ATLANTIC WE., ALAMEDA. CA S45Pt \ I 


Yotm 

MESSAGE 

mu! 


Circle 281 on Inquiry Card. 


TAPE SUBSYSTEM 
for PC/XT/AT/386 


Qic AS 400 



CALL: 1 -800-969-3282 
TEL; 214-272-7751 
FAX: 214-487-0265 


®AmC@P¥ 

SERVICE ol Texas, Inc, 

P.O. Box 820214 
Dallas, Texas 75382 


Circk 83 an Inquiry Card. 


A tnesusinai S Lao ALrztvnarJCTT wj(6 PCs 

Ad\«^ktech 



RAM/ROM Disk Card 
for “Diskless” PC 

PCL790 

• ReplacE^s mcchunicxli disk drive by solid-siale dis.k 

• lotprcbingeahle SRAM or EPROM memory module 
■ Support up 10 4 cants in a single PC wiih 

power-on aiiiobcioi capability 

• Ideal for blgb speed, heavy duty access and high 
reliabjllty applicaiimi.% 

& Canada: San j 0 Se,CA 
Ml 408 293-6786 Fax; 408-293-4697 
Europe & Ask: Hupei, Taiwan 
Td: HKth2-9184567 Pat 9184566 


CircU 16 on Inquiry Card. 


Cross-Assemblers IfOm J50.00 
Slmufators hw^tOO.OO 
Cross-Disassemblers trum «too oo 
er Packages 

.IXl{a tSa.Oa Sevinds) 

Make Prog ramming Easy 

□ur Macro Cross-assatrdXsi? ar^ U> use. With puwurf iJ 

ogriditionei as.s«mbiy and unUm^ed induda tiles 

Get It Debugged-FAST 


Recover Lost Source' 

Oijf ilna of Uisaseeinbiers: can h«(p you ra-cneeie tfie origliial 
asSamtay languaQe »DLroe. 

Thousands Of SaDsfied Customers 
Worldwide 

PsavxioCcwp haw been pfwxlira quality soluliors tor 
microprocessor pitobiems since 1^. 


Processors 


MdlVOliEKK] 

WkCfU 6301 _ 

n«kTi^6&OQ2 iRMt 
HiikdlilrllKMIia Hbl. 


i biiBiscei im^Boos.i9»c 
31 Mal»mls 6EH011 MetoNia 

19 MdaiK^esos wceesem 

i ajofl ^ NSC ™ 

0 TUfifl 7a 2iii>G Supw 6 

PC weompaiil* 

For i nlonniaUDoOrTc Order Call: 

PseudoCorp 

71ft Thimble Shotb BM, Suili; E 
Newport News, VA Z360A 

t804) »73h ! 947 PAX:(»04>873-2154 


Circle 229 on Inquiry Card. 



Add Parallel, Senator Special Ports tor IBM 
Models 50, 55, 60, 70, BO 


• IQ0% CQmqliancatD MCA spoc 
- Qi^nlily and dealer discownis avaaisdie 


Parallel PdrI 

$129 

Dyal Serial 

$199 

Dual Game Port 

$129 

Dual RS422/485 

$295 

Sanal Pdfl 

$145 

Quad Serial 

$£95 

Dual Parallel 

$IS9 

QFt0-IEEE480 

$379 

Parallel + Serial 

$169 

Quad RS42ar4Q5 

$495 

XTi'AT Adapters 

LPT/Senal Oortv. 

$169 

GP10-IEEE48B 

$199 


EZBsrcode' Pleaders for 
PSy2, PC/XryAT, & Mac,'AQB 

: IIII1IIII mil 1111 111 nil 

- PlaslKL Metal, CCD. Laser Wamte 

- Mag-stripe and BaroXte swipe epSians 

- Low cost: Unit one prices IrOm $289 

1 - 800 - 533-6116 
Method Systems, Inc. 

3511 Lost Nation Road - WinougHry, OH 44094 ■ 216-942-21 [JO 


Circle 1 78 on Inquiry Card. 







































PS/2 model 30/286-30 meg.1795 

PS/2 model 50Z/286-60 meg.2395 

PS/2 model 55SX/386SX-60 meg.2695 

PS/2 model 70/386-120 meg.5595 

PS/2 model 80/121-120 meg.NEW 

*** Monitor Extra *** 


camPAa 


Compaq 286E-40 meg.1995 

Compaq 386/20E-100 meg 

with 4 meg memory.3595 

Compaq 386S-100 meg 

with 2 meg memory.2795 

Other models.CALL 


*** Monitor Extra *** 


H N 0 V E L L SPECIALS 

ELS 1 . 

.599 

ELS II. 

.1250 

Advance 286 V 2.15. 

.2150 

Advance SFTV 2.15. 

.2999 


LOW 

PRICE 

LEADER 

SINCE 1983 


LAPTOP 


Texas Instruments TM2000. 

...2595 

Compaq LTE/286-40. 

.. .2975 

Sharp 6220. 

...2595 

CALL FOR OTHER BRANDS 


LAPTOP 

ACCESSORIES 


Memory 

1 meg Toshiba 1 GOOSE. 

.190 

2 meg Toshiba 31OOSX. 

.210 

2 meg Toshiba 3200SX. 

.210 

2 meg Toshiba 5200 . 

.220 

1 meg Compaq SLT. 

.280 


^^^VERE)f- 

Everex System I CALL 

Everex Step 286/12-1 meg 
40 meg VGA card and monitor 

Everex System II CALL 

Everex Step 386SX-2 meg 
40 meg VGA card and monitor 

Everex System III CALL 

Everex Step 386/33-4 meg 
150 meg VGA card and monitor 

* Call for models & configurations * 


AGI COMPUTER 

AGI386SX-1 meg 1595 

40 meg VGA card and monitor 
CALL FOR OTHER MODELS 



AST386SX-2meg 2195 

40 meg VGA card and monitor 
CALL FOR OTHER MODELS 


DISKS 


DYSAN 5.25 HD/3.5 HD.13/26 

MAXELL 5.25 HD/3.5 HD.12/25 

Minimum 10 box order 


WE STOCK 


CITIZEN 

GOLD STAR 

NEC 

PRINCETON GRAPHICS 

AMDEK 

TOSHIBA 

OKIDATA 

PC MOUSE 

WYSE 

HOUSTON INSTRUMENTS 

HAYES 

SAMSUNG 

EVEREX 

LOGITECH 

SONY 

MICROSOFT MICE 

CALCOMP 

MAGNOVOX 

HITACHI 

MITSUBISHI 

ACER 

IRWIN & ARCHIVE 

TAXAN 

TAPE BACK 


MONITORS 


NEC Multisync IIA ....499 
NEC Multisync 30 ....649 

Emerson VGA.340 

NEC Multisync 5D ..2350 

Sony 1304.659 

Sony 1302 .619 


INTEL 

COPROCESSORS 

8087-3 .105 

8087-2 . 145 

80287-8 .225 

80287-10 .249 

80387-16 ..395 

80387-20 .425 

80387-25 .495 

80387-33 .599 


SOFTWARE SPECIAL 


dBase IV.455 

WordPerfect 5.1 .260 

Aldus Pagemaker.495 

Ventura Publisher ....525 

Clipper.535 

WordStar 5.5.150 

EasyExtra.40 


PACIFIC 

DATA PRODUCTS 

P. Page II.345 

P. Page IIP.355 

P.1-2-4 Mem II.140 

P. One Meg IIP.145 

P. 25 in One.250 

P. Headlines .245 



NOVELL 

Authorized 

Dealer 


LAN BOARDS 


R hit Arnnnt . 

110 

16bitArcnet. 

.220 

8 bit Ethernet. 

.190 

16 bit Ethernet .. 

.275 

8 port Active Hub. 

.325 

Token Ring Card. 

.399 

Tokenhub 4-port. 

.355 

Call tor other 


LAN Accessories 



SPECIALS 

HP Scan Jet. 

.1425 

Hp Paint Jet. 

.965 

Lotus Ver. 3.0 .... 

.355 

Kodak 150P. 

.355 

Complete Fax 


Board. 

.399 

OkIdata 391. 

.625 

Epson LQ1050 ... 

.660 

Panasonic 1124 . 

.319 

HP-7475 


Plotter. 

.1595 

SummaGraphic.. 

.365 


LASER PRINTERS 


HP User HID .2550 

HP Laser 2P.995 

HP Laser III.1650 

Panasonic 4450 .1395 

Brother HL-8-E.1895 

NEC LC 890 .3195 

Toshiba Laser 6.1095 


MODEMS 

Everex 2400 Int/Mnp.179 

Hayes 2400B .315 

Hayes 9600B .875 

USRobotics Hst/Dual ...1150 

More in stock.Call 


Corporate Accounts 
Welcome 

Call for Volume 
Discounts 

Consultants Call 
for Pricing 

Exports 

Available 


Computerlane 

Outside California: 1-800-526-3482 

Inside California: 818-884-8644 • FAX: 818-884-8253 

22107 Roscoe Blvd., Canoga Park, CA 91304 • 1/2 Block west of Topanga 

Hours: Monday - Friday 9 -6 Saturday 10-6 

Compaq Is a Registered Trademark ot Compaq. IBM is a Registrered Trademark ot International Business Machines. 


ALL QUOTED 
PRICES ARE CASH 
PRICES ONLY 

Visa and MasterCard 
3% higher, 
American Express 
5% higher 

Prices subject to change 
without notice. 
‘Quantities are limited 


Orel* 72 on Inquiry Card. 


MARCH 1991 ‘BYTE 363 
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AKC TANGENT $695 
rtllXESSIONAL 

MAIL 


I oiMp/rfr List 

SnJtTrnri' 


The most advanced ^ pmfessionaJ-level mailing 
list managament system available tor IBM and 
compatible micfocomputers. Save thousands 
of dollars on postage, printing, and processing 
costs. 




• Unlimited number of names and addresses 

• Sophisticated merge/purge duplicate 
detection 

- Complete postal presorting and barcoding 

- Custom letters, labels, reports 

• Convert data from dBase. ASCII, ofthar formats 



An^Tangttil, Inc. 

121 Gray Avenue 
SarrtaBartiara^CA 931D1-1B31 
(MS) 985-7277 


Circle 27 on Inquiry Card. 


IMAGING CARDS 



• Complete software 

• Real time grab/display 
- PC/XT/AT/386 compatible 

CV-512 Advanced B bit board. 512 x 
480 or 256 x 240 {4 images), in/out 
LUTS. 4 inputs, ''ping pong" buffers, 
24 bit RSB output S1.095 

CU-02 256 X 240 K 8 bits, 2 inputs, 
cursor, 24 bit RGB output $595 

CV-03 6 bit CV-02. 8 bit output $469 


Control Vision ^ 


FO. Box 59B, Pittsburg, Konsas 66762 
8QD/292-m0, 316/231-6647 


Circle 76 an Inquiry Card* 



RENTALS 


Out unique service 

you a short-term 
solution to your comptiter needs! 


IBM • COMPAQ 

MACINTOSH « LASERS 
PORTABLES •LAPTOPS 


Next Day Delivery Available 


Computer Rental 


CALL TOLL FREE 


800 - 785-4727 


Circle 214 on Inquiry Card. 






LPC Serial/2A 
HDLC/SDLC Data 
Communication Controller 
for IBM PC/AT Bus 



• Duiil Channel Synchronouii 
Controller (Z85C30) 

- Runs BOOK BAUD 

• Full Duplex DMA 

• HDLC LapB software option 


Computer Modules, Inc. 

iw: wash Aw. 

Sasila Clarn, CA 95051 

|ilui (409) 

IBM Ft 7AT lit u trademark of IBM. Itic 


Circia 70 an Inquiry Card. 


EZ-ROUTE VERSION II 



SCHEMATIC TO PCLAVOUTSSQO 
INCLUDES AUTO ROUTER 


EZ-flOUTE VETSiori Jl Trom AMB foi IBM PC. PSy? ^nd Cam- 
palibFeg is an inlograled CA£ Systom whtch supports 2Se 
loyors, tracB wicttJi from DM1 idch to 0.255 Inc+i, floRlbla 
gnd. SUO componenls and nuEpuis pn PcnplotTei's as well 
31 Pholo pictifers and printers 

Sctiemalic Capture $108. PCS Layout $250. Aulo floular $250 

FREE EVALUATION PACKAGE 

30 OATS MONEY BACK OUARANTEE 

1-800-97Z-3733 or (305j 

ADVANCED MICROCOMPUTER SYSTEMS. INC. 

1321 N.W, 65 Place ■ Ft. Lauderdale, FL 33309 


Circle 20 an Inquiry Card# 



Circle 38 on Inquiry Card. 


DATA ACQUISITION 


Systems for Lab, Factory & Field 
PC Software included 
* Serial, Modem, Si Bus 
* Stand Alone AbMily 
ai - Laptop & Handheld 
5 . PC & MAC Cards 

1 ^ . Inexpensive 

OEM & VAR 
^ ■ RTU’s 

FREE CATM.Oa 8, DEMO DISK t 

I Manufacturers of M&asur&menl & Control syi;- 
lemsfor Labaratory. industrial & Ftgld appUca^ 
(ions. Specialists m Battery-Powered sysienns 


I Call for applications mlo: {201) 299'<iei5 
RO Box .245. Morrrs PlHins. NJ 0796DU.3.A 


ELEXOR 




Instant 

Microcontroller 



instant C Programming 

Dont uEeamicroprDcassor, use a SmartBiock'^ 
rnlcroroGontroller module to build your custom 
contFiolter. Our law cost Dynamic C™ makes 
programming a snap, 3 5 % 2 5 inch modula 
includes microprocessor, memory, time/date 
dock, eeprom, watchdog, serial ports and more. 
As fow as $59, The efficiency Of a custom design 
without Ihe headaches. 

Z-World Engineering 

1340 E. CovbEI BJvd.. Davis, CA 95616 

Tel: (916) 753-3722 

Fax: (916)753^5141 


Circle 329 on Inquiry Card. 


Little Giant" 

C Programmable Controller 

This shirt pocket 
sized computer 

Interfaces directly 
to the outside 
worid, Use It to 
control anything. 

Instantly program* 
mable using your 
PC with Dynamic 
C. ROM and bat¬ 
tery backed RAM to f024k bytes. 0 Channel. 10/ 
12 bit, A/D with conditioning. High voltage and 
current drivers. Battery backed time and date 
ebek. Walchdog and power fail. 4 serial channels 
24 parallel I/O lines. Timers. Integral power supply. 
Terminations tor field: wiring. Expansion connec¬ 
tor. Plastic or metal field packaging available 
OEM versions from $199.00. 

Z-World Engineering 

1340 Cowell Bfvd., Davis, CA 95616 

(916) 753-3722 

Fax; me} 753^5141 


Circle 330 an Inquiry Card* 



Circle 105 an Inquiry Card 














































IJ SOFTWARE 

lUuiiM 


AcopacBPIGnAortvOO S236 
AccpKBPIImntCniIxOO S237 
Accp*c8PlNe«M0«h S228 
AccpacBPlPa^vOX) S237 
Aca>«:BPIEu/GnlAoct SS5 
Accpac BPI E«>r Ptyrol $55 
AcmacBPIPusGL $482 
BealordAcdng $129 

Check It $78 

OACEaiy $79 

DACEety Bonus pack «4.< $185 
WCPirollvAl $54 

Oatara&SerseO.tl 
wforecasl $94 

QRCAT AMERICAN; 
OneWrtltP1usv2 06 $87 

ACOOUMS Pisyaots $129 

Acoound RKthaUt $129 
Psyrol $129 

TfnsSlpsM>04 $179 

OntVIArte $158 

JKLaswflncohneTn $43 
Uonsy Manets viO $58 

PMderee III w^Data Query $14i 
PaaomraeDtile Bonus Bndi $210 
ProfliMseBui tOplk $138 
Ptofthwe'Solonon report 
8 grepn $108 

OJeaan u4.0 $36 

TotMS Mana 9 ng your 
MoneyffiOl $108 

rotMstaxCui $44 

rotMsManagmgY1]ia$ $I18 
Turt)oTa«v96 $48 

westar Bunder $13l 

Tuto Tax Protesannal $214 
rima Sips IN $168 

Adobe llu«rsicr'MndO«S $290 
RneseevS.! $94 

Harvard Graohes Draw Plner $85 
PyaMakerToi $467 

PCrPartitvsrt IV plus $104 
PartormwDes^nerAider $I54 
PritSshop 134 

PuWtshlvIi $129 

PdbliPiers PamlbtuP) $i58 
Venkita Pubniwig v3 0 $547 

VenhiTB Pro Ederraian $388 
Arls6lelletsv30 $300 

Autodedt Animator $236 
Oan Brtdiln i Page Garden $65 
Corporate Lador $46 

OrawPrfScI $262 

Ptaeianoe Ptut 301 $314 

GoSenpIvOO $115 

QoScrrtPlusr 


LoS^raeiancePiusv30i $32i 
PC PartMfuPi (ter WWiflowsi $78 
PC PartSbruirt fV^ $104 

PFSFirdPubislwrAttQ»y $74 
PiStt $42 

VP Orate $58 

PnrMigsr P 44 $U 


Excel 

Lotus 123 vsr 2 2 
Lotes I23ver.3.l 
Lucid 30 v2 0 
MUtplan 401 
Plan Perfect 5.1 


OuaBri 

OuaBrt 


_ taro Pro v2.0 
SuperCaicS 


SuperCalcVLAM 


Omm Mmss N Bus tePena 954 

Omni MpuaeN Serial wPani $37 
MSBusnessSPaidc $395 

PC Track Bel Send $67 

Summa Sketch «t2)ri2 $315 

Summa Sketch H 12x18 Pro $tt9 
Trakman BusiSenai $81 

write Mouse Bu&Seral $64 


INTEGRATIIVE 


Ervab« |0A> 
Framewpiklll 
MSWortrs 
PFS FfstChoce 


FlSStraieEjnieU $33 

F-ISCombai^ $30 

F-l9SieeNhFigMe' $33 

Ktng's Quest I.Vm. IV $28 

t^terMOdotar $29 

LasureSutLarryl $38 

LasureSutLarryll.lN $34 

McSoiia $48 

MSFIghlSimUMot40 $38 

CHFIgrtiack $58 

PCOobe $34 

PCUSA $34 

Red Storm Itang $36 

SimCty $28 

rali« $18 

Then Fheat Hour $35 

Tongue d the Tawi $24 

Traeon $35 

Water* $18 

X-Metv Madness UurdetWrId $25 


SONY DISKS 


y Hnn Deriiy i( 
»■ DSiDO lOO 


WORDPROC. 


_lv12 $278 

MSWordvSO $211 

MSWordCcraatvon $26 
MSWordterVWidowsvt 1 $298 
MS Word ter Windows 
Upgrads $138 

PFS. Pro4e9iior*lVWilev22Sl49 


1 Sketch v3 0 
0eagnCA020v42 $143 

DoagnCA0 30v3.1 $187 

QsnerrcCAOvBO $215 

GenerrcCA030<ka»ng $174 

MtfhCAD $272 

Oaron Pro OevMOer $461 

DataPartacl2l $255 

ChppervSO $468 

rv v1 1 $467 

Dbast IV Developers Edaon $6i 7 
DataEaiev42 $450 

DBPubleherPro $389 

DePiteteher Report Makar $166 

Fo>base386v2l $289 

FoibaMPlui $178 

FoibaatProvl.O $453 

Lotus Agenda 1.01 $279 

ParadOM v35 $479 

ParadOi 386 vS.O $S95 

PFS Prof Fie ve.O $169 

Q&AOetaBasevlO $214 

RBaactvOOS $497 

RaveWen Advance vS 0 $507 

ReveiMcn Advance Riinhnit$i2S 
DeXLDarrondU $133 

Rap|dFie12 $118 

R&n Report VlMarv3 3 $100 

MS Fortran Complar^O $272 

MS Quick PastJvI O $65 

Turbo Baac 11 $65 

Turbo C2 0 $182 

Turbo C Pro $156 

Turbo Pascal 5 5 Pro Pack $104 
McroaoN Pascal $180 

Micro Windows Oav $307 
Turbo Povar Toots Pus $66 
Turbo Prokn 20 SiOO 


GRAPHICS 


ColonxiVGAPBinn vl.3 $94 
Corel Ora* $354 

Oeruxe Pane I Enhanoed $75 
Oenonsr v31 $424 

Finil\bi3htri Powar Pack $87 
Flowcnaiengill $132 

Form Tools v3.0 $54 

Form Works «$l AN# $81 
Gnpfic in the Box ExaoutNe$i59 
Harvard Qraphav23 $299 
Harvard Gra^caOraiwPrtnr $85 


mConecI Grammar $109 

Voltswnter Oateira Ph* r8 

WordPerfactSI $2u 

Word Perfect Ubrety $68 

Word Perfect Offee 5 oak $295 

Wofdalaf2000Pluavi3 5 $274 

XYWntelllPus _$207 


MS Word Xanx $800 

MS MiXNPIn Xam $388 
SCOFoefiase $864 

SCO Lyra $438 

S^VPi1X366vt.2 $495 
§COXan«386ver 211 $456 

SCOXar«288ver 232 $414 
SCO Xenix 366 ComplelB $1008 
SCOXan(x286Comolele $896 
WydPwfBdXemtvdO $488 


COMMUNICAT. 


Carbon Copy Plus 5 2 $114 

CompuServe MefTtoatshipka $18 
Crtie^XVI $102 

C-oeettteWndows $116 

Cr09BtMkMarklVv2B $122 

DxectAaeuvSO $58 

FastenreN $69 

Lipink IN v30 $83 


PCAnyvmaxelV 

PtocomPlus 

Reniota2 

Smartooml 

SmartoomMvIl 

Smai1oom320 

Close up 

Crvseseon 

flejevOoidvso 


$135 

$102 

$150 

$142 

$154 


LAN & NETWRK 


Aoepac BPI Helwork $228 
0«SiEeaeLAN3pack $439 
OBaaeIVLAN $596 

FooBaseLAN $624 

MS Exeat Network nods $151 
MS Word Network txxis $118 
NovalNalwsraEL$l2 0lA $506 
Novel Netware ELS H $1245 
Paradox Natwortr $626 

PFS Ptolaasiana LAN $2B6 
OA ANaNrorkPaktSuaar) $251 
R Base ior DOS 1-6 Natwrk $654 
SuperceicSLAN $298 

Venlura PiAMTier Neteork $758 
Word Perfect addaonti user $162 
Xtree Natworkrxi _$2M 


Complelt Harvd Scan 400 $174 

Comptett Ftll Pge OCAFP $268 
CAT Reader 12 page $139 

CAT Reader Fui Page $224 

DF10CR $64 

DFl OCRDiteita _$1£7 


UTILITIES 


Avery Lsl A Mai 
lOxNusvOS 
386 10 the Max vSO 
AbovaOtekvlO 
Backup Pro 
Brook^BndgavO.O 

CoS^TCv52 


$83 

$48 

$22 

$68 


SPRDSHEETS 


$245 

$328 

$403 

$54 

$119 

$279 

$85 

$295 

$267 

$44 

$296 

$132 


Oeaqviaw386v2.3 
Oiraot Aoc«ISvSO 
Fastbtek Piusv21 
FortTWorksvii'H Atia 
Headroom 
LapteiklflvlO 
LStaMMlinvfiO 
MacaUMMvSO $ 5 ^ 

MS Windows v3 0 ^ 

Move^ $49 

Norton Compvandar 30 $86; 

Norton LWaasAdvneed SO $114 
PCTodsOeUxavAO $86 

Pop Drop 3.1 $26 

Pop Drop Plus 

SiAldCk^ 

Spnwrie II irt 1 
XIrae Pro 

Xirae Pro Gold vi a 
Aaways ter Lotus 
Aaeays ter Symphony 
Battery wMcn 2.0 
BookmertePtes 
CruaeCortti 
OenBntkkn'sOemall 
GoSaipiv30 
Go Scr^ Plusv3.0 
Xtree Nit 

V Feeilurevl.67 

V Feature Plus v2.57 
Qptune 


$115 

$56 

$103 

$81 


$102 


$54 

$135 

$66 

$48 

$74 

‘SI 

136 

189 

$24 

$134 

$115 

$222 

$208 

$54 

$79 


PRJCTMGMT ■ instruction 


Harvard Project Menega ill $394 
McrosdtProjsctaO $323 
MSMuflplan $128 

OrgAAr^anced $62 

Su^r Project Eipart yl t $«20 
Timelnev4 0 $4356 

VP Planner 30 $132 

TimetneOrephes _ $114 


MICE & ACCES. 


Kensindon Eipill 
Logi mSjm Hvr»s 


Forne Recoro 
Mavis Beacon 
Teaches Typing 
PC Logo (new ver.) 
Personal Laiw" 
Carmen SanO 
Where in theW. 
Where in Time 
Where mine USA 
Resume Maker 
Wil Makar v4.0i 


GAME&EDUC. 


Bane Chess 
Caitemia Gamas 
CaiternaGaiTVSl 
ChessMasaBr2100 


CKE 

IcoiwnRS $ml 


1 lb. POQET $999 


•mJUUUUUULmw 


Panaiynct3Bi 
Sor^304MuksoBn 
Sofiy 1302Muiscan 
Sm 1320 VGA 
NECMute^ZA 
NECkAiaSO 
fCC40 
NEC SO 
PackanlBel 12* 
Paikard Bel 14* 
VGAiwnaal 
Muttsync 

CM3<4‘MvMecen 

1024x768 


6 1bs286-40MB $898|| 

# 1MB RAM. 3.5* floppy 

♦ Ports for VGA monitor; keybrd; 2 
serial, 1 parallel. Portable 


ATARI $339-$! 5 

PALMTOP Bocfla MS DOS compatible Lotus 
123 file compatible. Word Processor Ad 
dress Book Appointment Diary, Phone 
Dialer, Up Download thru parallel port to 
printers PC XT AT 386 


SHARP Notebook 

PC 6220 $79/1110 I 

« 286-12Mhz 
« 20M6 hard drive 
# Backlit super twist VGA-LCD 
stS I ♦ Weighs 4.4 lbs.-irx8.5"x14' 


Memory 


MATH COs 


TOSHIBA 

T1000 786k com $259 
TIOOO/SE/XE 2MB $299 
T1200XE2M8 $197 

T1500/3100/3200/ 
T5200 2MB $197 
T3100SX/3200SX 
4MB $499 

SHARP 

SHARP 6220 
IMB/2MB $199/498 
SH5541 1MB $499 

PANASONIC 

P4420Losef IMB $210 
P4420LO9ef 2MB $279 
P4450i Laser 1MB $199 
P44S0i loser 2 MB $249 

EPSON 

LP 5000 Loser 1 m $199 
LP 5000 Lowr 2we $225 
ZEBnTH 
Supet Sport 
1MB/4MB $179/Col 
Z386-20/25/33 
1MB/2MB $145/249 
4MB $649 

Z365SX2MB $199 


COMPAO 

SIT 1MB $189 

irE286 

1MB/2MB $164/225 
DeskPio 286* 
20/20E/25/286-E 
1MB/4MB $165/440 
DeskPro 3665 
1MB/4MB $165/495 
OeskPfo 366/33 
2MB $295 

IBM PS/2 
Mdl 30/50Z/60 
512K/2MB $75/225 

Mdl TOtor/iji IMB $125 
Mdl70 A-21 2MB $245 
MdlBOMlIMB $199 
Mdl 80 111/211 
2MB $299 

4019 Losef 1MB $179 
HP LaserJet 
HP II/IID 

1MB/2M6 $99/149 

HP IIP/W 

1MB/2MB 99/149 
4MB $249 


.W»A 

00287-8 

00287-10 

00287-12 

00387-16 

00387-20 

00387-25 

80387-33 

SI25 

S195 

$204 

$269 

$295 

$389 

S455 

FAX CARDS 

mm 

Hayes JT 9600 

$459 

9600 FAX+ 2400 


Modem card 

$299 

Complete 


PC 9600 

$347 

9600 Fax/modem 

$184 

Intel Sans faxtion 

$399 

MODEMS 

2400 ml 

$ra 

2400 exl 

$89 

9600in(v.32 

$398 

9600 extv 32 

$398 

2400 i/ex $82/116 

2400 MNP i/e $155/225 

9600v32MNP5j 

$745 

Eun«2400MNP»l 

$175 

2400 MNPSext 

$194 


Laptop modems SCol 



CANON FAX ■ PANASONIC 


FaXjhone15 S419 

Faxphon.20 $569 

Faxpto«23 $749 

Faxphon.26 $895 

Faxiinc*35 $865 

Fax222 $1099 

Fax 270 $1399 

Fax 350 $1595 

Fax450 $1845 

Fax 630 $1899 

Fax 705 $2149 

Fax 770 $3399 

Fax 850 $2849 


PANAFAX ■ sharp 


UF127 

$559 

UF170 

$925 

UF270 

$1089 

UF270M 

$1196 

UF 300 Inkjet 

$1498 

TOSHIBA 

T3450 

$619 

T3750 

$699 

RICOH 


«99 

RF660 

$625 

RF910 

$499 

RF920 

$699 

Ricoh PF-1 

$949 

Fax 15 

$665 

Fax 80 

$1199 


F0 215 
FO230 
F0333 
FO510 
FO550 
F0750 
F0800 
F05200 
F0334 


$499 

$599 

$699 

$759 

$1199 

$1499 

$1695 

$2499 

$Cail 


Audiovox 


Audiovox 1000 $359 

Avox 3000 w/cutter$549 
AF2000 ntraaov $499 
MITSUBISHI Access 
Portable fax FI 0 $869 
Gims110/220v $499 


SCANNERS 


Sharp JX too $665 

Sharp JX 300 $2396 

Sharp JX 450 $4195 

Chinon DS 3000 $549 

Chinon OS 3000/OCR $699 
Epson Color $Call 

HP Scon jet $1385 

Oscom 400dpi full pg + 
doc feed + OCR $695 

Ponosonk: 506U $784 


Panasonic 606U $1078 

Panasonic 307U $989 

Complete PC V2 pg $ 166 
Complete PC full pg $499 
Logitech 5' SconMon 
+ OCR $299 

DEST 8V2 scon + OCR $699 
Mors aoodoi 4 Hand » OCP $1 79 
Mors 800aoi 5' HondScon 
+ OCR $299 


COMPUTER BA XAAR 

800-383-3199 

orders oniv 

714-898-8626 

customer service foreign orders i 

FAX: 714-891-12021 

M-F 60 m -6p m, Sol Sun 7a m -2p n^^ 




& NOTEBOOK COMPUTERS 


$ 15 /H 


_ Faxes $1299 

wr Fax 90 $1449 

$CalL Pw95 $1795 

$CALL Pax f05 S1819 

$899 Fax 1010 $2795 

$1335 ^2995 


TOSHIBA 

MONTHLY PAYMENTS 
TOSHIBA T1000 5Ca" 

TiCOOSE Noleooc^ 598 

T1000 XEi200XE\oleo- Si398 

ITOOO LE SCaii 

Tt200rtB20M8 SI498 S58 

Ti200xE20 40f.?B SCa'i 

T16002862WB S2199 S64m.r, 

T1600286401/8 S2449 S69 ■ : 

T2C0SX SCa: 

T3100 E 286 40MB S2649 S96 - j 

T3100 SX 40MB 80MB S3749 4099 
T3200 SX 40MB 120MB S3785 4299 

T5100 386 100MB S3399 S112mo 

T5200 386 100 200MB SCari 

T5200 COLOR 100 200MB SCa" 

SHARP 

PC 6220 Niotebock 2WB S79 mo 

PC 8081 BOMB Coo* VGA 55100 

PC 4741 untop SCr' 

PC 5741 40MB VGA 593'no 

PC6641 336SX20 SCi 

TEXAS mSTR. 

Tl 12 286 20MB Si 899 

TM 200C 286 20MB - ids SCai 
TV 3000 386SX 4DMB 5Cr’ 

ZENITH LAPTOPS 

M r-^pan notebook SCa 

Suoe'SpO't 184-2 Si 695 

Supe'spo't 286 20VB $2499 

Suoe*sport 286 •if'S'E 52699 

Supersport 286E 20 4QMB SCa'i 

386SX 40MB 53^99 

NEC LAPTOPS 

Ui1'a-.te 286V NOT £ BOOK SCa' 

Pfospeed 286 20 40MB 567 70 

Prospeed C~ r- CSX 40 lOOMB SCan 
Prospeed 386SX 40 lOOMB SCa'i 

Prosoeed 386SX 20 40^1B SCaii 

PrDspeea386 100MB SC^- 

MITSUBISHI 

MP 286-210 2 FD S1265 S35*-.c 

VP 286-220 1 FD 2C S1639 

VF 286-240 1 FD S2139 S5Bmo 

COMPAQ LAPTOPS 

lTE 20VB 51995 S58 mo 

lTE 286 20MB $2389 580'no 

LTE 286 40MB S2699 SB7 mo 

COMPAQ SLT 20Me 40MB SCa 

SLT386$X VGA 60 120MB SCaii 

EPSON LAPTOPS 

286E 20^/6'emov.Rpie ijiyS S60mo 
286E 40MB . able 52349 S65 mo 
386SX 20VB'emouaDie 53139 SB5 mo 

386SX 4CMB 53299 569 mo 

386SX Noteboc- 5Ca:i 

GOLDSTAR 

GS520 3B6SXVGA4QMB $1998 

GS62G 386SX 20 40MB V-'e'jc^Cr 

HYUNDAI 

uT4-286 20VB VGA SI-: 


Lr5-386SX 20MB 
UB-28620f.tB 


564 m: 
571 rr . 

TANDON 


LT286 20VBVGA 

SCaii 

52 n--; 

LT386SX 40MB VGA 

SCai' 

S63 m: 

PANASONIC 


CFISOB 

5599 

52- ‘ 

CF ’7QXT20ME 

51398 

539- 

CF 270 265 VGA 

$1698 

555 


ALTIMA 

\SX-386 SX 2C^/B VGA NoIc-ok SCai 
A.MII 386SX 40120MB VGA $97 mo 
Ail II236 40MB VGA $73 me 

MITSUBA 

XT Noleooo* S996 520 me 

286 ■JotebDO!' SCaf S58 mo 

386SX ric?eDoo-< SCal^ S6Sino 

A.E.G. OLYMPIA 

.-T 386SX 40'.*B VGA SCal 589 me 

LEADING EDGE 

386SX 40MB VGA $1899 

EVEREX 

Temoc LX ■ioietjooi' 

386SX 2QMB Tibs SCa- 559 mo 

SANYO 

MBC-17NB 286 2i;MB SCaii $56 mo 
MBCIBNB 386SX 16 $Ce^ 

AST 

P'Gmium Evec 386SX 20MB SCai 

P'emiium Enec 286 1 2 SCai' 

BONDWELL 

B310 U 286 BOMB VGA 7 5lt}S $44 ■-.i: 
B310 Sf BOMB VGA NolGDocir 554 mo 

FORA 

386SX 4r:VBvGA 52395 63 me 

386SX lOO 200MB VGA $2799 3 098 
lP 2B6B 16 Mn: 4CMB 5119S 
lP 2B6Cie'/l'7 40MBS1499 
LP 286L12 Vh7 20MB $1199 
LP28Ll2Mh2 40MB 51299 

PACKARD BELL 

286 VGA20 $1935 553 ■ 

SAMSUNG 

GS 3600 VGA 4 :. lC 3 1 798 566 me 

GS 5200 286 3W.<0 51449 S53 me 

NcteMasle 386$ $Ca 1 
VAXAP 286-20 NotBooo» SCai 

Ciore Nofeboo-. 

286 20MB VGA Tips S’ 895 S69 mo 

DESKTOP 

486- 25Mhz 

4MB RAM: 100MB VGA 

$3599 

$97/mo 

Goldstai’ 386-20 

128MB VGA $1699 

386-33 

40MB VGA $1895 

386SX 

Goldstar 

$999 $25mo 



Terms: These are p 


Div. of 

Telephone Product Center 

12603 Hoover St, 
Garden Grove, 
CA 92641 


s Checks. WE CHECK FOR STOLEN CREDIT CARDS. Prices evid 


COMPUTER 

B^AAR 


D 400BYT subyed to change, all sales are final Defectve items repaired, in warranty. A $5.95 handling charge wilt be added to al orders. NO RETURNS. Montiily linarKing payments are approximatrans only. 





















































MULTI FUNCTIONS 
IN ONE INSTRUMENT 






i \ 

• t- 4 


■ » — * ■ 


MFI-421 FEATURES 

■ Frequency counter • Range: 1 hz -100 Mhz 

• Sensitivity: 1 hz - 60 Mhz (15mV) 60 Mhz - 
100 Mhz (25rrV) • Accuracy: ±(1 hz + 1 dgt 

Time base error) • Display: 8 digits LED 
Wunits annunciator 

■ Function generator • Frequency: 0.02 hz • 2 
Mhz • Output waveform: Sine, Square, 
Triangle, Skewed sine. Ramp. Pulse. TTL level 
square • Output: 0.1 Vpp * 20 Vpp • Output 
impedance: 500/6000 

■ Digital multimeter 35 digit LCD Display 

• Auto ranging (DCV, ACV, Q. DCA, ACA) 

• Basic accuracy: ± (0.5% + 2 dgts) 

■ Power supply • Triple output. 0-50V, 0.5A 
Max; 15V. 1A; 5V. 2A 



UNIVERSAL 

PROGRAMMER 


• Programs PLD, E(E)PROM (up to 4MB), 

Bipolar PROM & Microcontroller 

• Tests TTUCMOS logic & D/S memory 

• Software controlled 40'pin universal 
device programmer 

• Interfaces with IBM PC/XT/AT/386 or 
compatibles 

• Reliable and fast programming with Normal, 
Intelligent, Interactive, Quick pulse algorithms 

• Accepts JEDEC, INTEL extended HEX, 
Motorola S, Tektronix HEX, Binary formats 

• Manages 8,16, and 32-blt word split 

• Supports most compilers in JEDEC format 

• High speed parallel Interface card to PC 


764 San Aleso Ave., Sunnyvale. CA 94086 
TEL (408) 745-7974 FAX (408) 745-1401 


COMPLETE DATA ACQUISITION 
CARD FOR IBM PC/XT/AT 



MCP-550 I/O MASTER CARD FEATURES 

• High performance, low cost data acquisition 
card with multi-functions: A/D, D/A, D/I, D/0 

• Maximum sampling rate of 100,000 
samples/sec with option or 60,000 
samples/sec (standard) 

• industry standard 12 bit resolution 

• 16 single ended or 8 differential A/D channels 

• Two 12-bit monolithic multiplying D/A channels 

• TTL compatible 24 D/l & D/0 channels 

• Switch selectable analog input range: 

0-10V or + 10V 

• Can be used with MCE-730: a versatile 16 
channel analog Input multiplexing and signal 
conditioning card 

• Complete support of vendor application 
SA/Vs such as Labtech Notebook, ASYST... 



Circle 323 on Inquiry Card. 


Circle 324 on Inquiry Card. 


Circle 325 on Inquiry Card. 


QIC 'n Easy Access to all your 
Data Everytime 



Sytos 

UNIX 


Ttw QtCPAK tanrtly provMct unleiM tadiiUM to accM* 1M* IQIC) 

Oata cartrtdgM craatad on a wrtda ransa of Mkrot, MUnta and MW- 

Ranga Syttama using your RC TMt glvas you a aacura. low cost 

fast and high capacity aHamaUwa. 

OK7Art lactltfiM (OUST alt agwm of cartndga prpcaaing, sKtuihng: 

• Eilratwtg data iferactly from the cartridge awo package* iuch at Lotut 
m or OIASE or for Ufa at Mat! Mwga aiiphcatlont. 

• DaU Mef can ba estracted by QtCRAK from canrtdgM recorded on 
many tydemv mdudtng IBM Vyitem «M AytOOi IBM PC-RT. 
Apolla Ewraii. Maynard, Mountanv Surv Sytot, UfMX and XENIX 
tyttemtetc 

• OICPAK*i High Spaod Cartndga Oupfkation grm complete in-houM 
control. 

• QiCPAXkBackupBRtftoralaciIrtiBfarvUNIXurcompaidite 

• Cuitom appbcationi, eg recorded mfonnaoon may ba protected from 
unwanted accesf proeidtng lacure Interchange of your conhdenlial 


• Source in Mlcrotoft B Turbo C Turbo Patcaf and BASIC <i provided 
We provide both QICPAK RHs for u 
drives and aito com 
by the devalopars. 


VOGON 


94 Eacthantpstaad RooA Wokhtphanc 
Barkshira RG11 3JD England 
I: (44) 734 7B451 t/B90042 Faa: (44) 734 



Circle 319 on Inquiry Card. 


VERBATIM 
SONY • BASF 


100% CERTIFIED 
LIFETIME WARRANTY 
5V4"DS/DD $ .39 each 


5V4" DS/HD 
3V2" DS/DD 
3V2" DS/HD 


.59 each 
.59 each 
1.04 each 


Price based on mix/match qty. of 300 in bulk 
includes Tyvek sleeves and label kits 

PREFORMAHED • COLORS • TAPES 

MEGASo/f 

ftO. Box 710. Fwhold. tsu 07728 

800-222-0490 . 

InNJ 90ft462-7628 j.: - 
FAX 9Q8-4e2-565a . 




PROMPT DELIVERY!!! 

S SAME DAY SHIPPING (USUAUY) 

QUANTITY ONE PACES SHOWN lor JAR 37, ttBI 



Memory For Almost ALL Computers 


^ DYNAMIC RAM 

1 



4M Board for hp U's w'2MB 

$160.00 

m (*> 

C6 n 

8 

SIMM 2M IBM PS^ Model 70 

145.00 

a 


SIMM 

4Mx9 

80 ns 

285.00 

ii 


SIMM 

1Mx9 

80 ns 

49.00 



4Mbit 

4Mx1 

80 ns 

38.00 

ss 

s 

4Mbit 

1Mx4 

80 ns 

47.00 

K h. 

ss 


1Mbit 

IMxl 

80 ns 

5.25 

ss 


41256 

256Kx1 

100 ns 

2.40 


S o 

41256 

256KX1 

120 ns 

2.30 

;!8 


44256 

256Kx4 

100 ns 

5.25 


1C 

4464 

64Kx4 

100 ns 

1.95 

Sm 


41264* 

64Kx4 

100 ns 

5.95 

fvS 

9 CC 


EPROM 



So 

27C1000 

128Kx8 

200 ns 

$14.00 

is 


27C512 

64Kx8 

120 ns 

8.50 


tn 

27256 

32Kx8 

150 ns 

6.75 



27128 

16Kx6 

250 ns 

3.65 

ir 



STATIC RAM 



s ^ 

1Mbit 

128KX8 

100 ns 

$15.00 


Su 

^2256p-io 32Kx8 

100 ns 

6.9^ 



Bt)J4J! 


SATOCLON 

I FEO^OffOEAS 

NECEIVEOBT. 

iThM HJS4k 
ttmik 
I OODAMULABU 


MasierCard VISA or UPS CASH COO 


No minimuni ordar. pi 


Circle 184 on Inquiry Card. 


MULTIMEDIA PRODUCTS 
VIDEO CAPTURE BOARDS 
512 X 512 resolution 
24 bit - RGB 16 mil. cirs $1875 
8 bit - 256 gray levels $895 
FREE Menu driven Image 
Processing Software 
10 FREE hrs C development 
for YOUR application! 

C Graphics Library 
Digitize at Video rate 
NTSC Composite Video In/Out 
IBM AT/386 compatible 
1 YEAR WARRANTY 
30 day Money Back Guarantee. 

1753 Mass. Ave. 
EECS Cambridge MA 02140 

Tel: 617-498-9838 FAX: 617-491-6808 


Intelligent Solutions 

SCSI 



CONTROLLERS 
FOR ISA & MCA 


The Only DCBs to 
Consider for NetWare! 

NEWI PROCOMP F-DCB tor NetWare 
has on-board boot & floppy support. 

NEWI DRAVADD & DRANLM deliver 
super hard disk & erasable optical 
performance under NetWare. 

Use with NetWare 286 & 386. (Also, 
drivers for OS/2, DOS and XENIX.) 

NEWI Create fully NetWare Ready 
compatible drives using DCBSET 5. 
^ ^ ^ Phone:(216) 234-<i387 

FAX: (216) 234-2233 


The SCSI Professionals 
8777 ENGLE ROAD. CLEVELAND. OH 44130 


Circle 226 on Inquiry Card. 



86 


Mmd* im V.SJL 


JC GOLD CARD 

I The jes 486, the New Perfomiance 
Leader In Personal 486 Systemboards 

* InM 80486 / 2 S(B 6 ) CPU 
* tKB each* integrated in CPU 
* Matt) CDpro o a s aor inle^ated in CPU 
* Shadow RAM for Video A System BIOS 
* Second Level Ceche Memory 
expandadable to 512 KB 
* Weltek 4167 ntaneric coproceesor socket 
* 30 DAY MONEY BACK OUARANTEE 

486 Complete System.$3195 

Include 4»m Memory. ISOMB BSOI HDD, 
ESDI Ceohs CoiWollsr, 12 or f.44MB FDD, 
MS DOS. AT VO. 101 Ksytwwd 

80386/20 CPU Bd, CAT chipscM $615 

80386/25 CPU Bd, CAT chipset $665 

80386/25 Cache Bd. CAT chipset $845 

Dcekr Inquiries weicem e ^ 
Jemlni Electronica ( 408 ) 727-0006 
3400 Oe La Ots BM. Unt T pAX 

Sente ewa Ce, ftS0S4 (400)727-7607 


Circle 175 on Inquiry Card. 


Circle 101 on Inquiry Card. 


Circle 154 on Inquiry Card. 




































































MEMORY! 


URGE 

INTERNATIONAL. INC. 


GREAT PRICES, PRODUCTS AND SUPPORT! 



1 WE ACCEPT PURCHASE ORDERS FROM UNIVERSITIES. 

QUAL1 RED FIRMS AND GOVERNMENT AGENCIES. 

^ AAA/ 1 

WE ACCEPT INTERNATIONAL ORDERS 

S day International delivery available via Federal Express or DHL! 

CALL (714) 588-9866 FAX (714) 588-9872 

k_. 

100% 1 

COMPATIBLE OR 1 
YOUR MONEY BACK 1 


IBM MEMORY 


Modal PS'1 

BTEKKit 1057035..... . mOO 

2MG IBMPNNj'A . $399.00 

Models Exp. Boerd 1497^9 

StSKKIl 3{1FS34A.$49.00 

2MB Kit 30F5360 $139.00 

ModalEL 7D-E5lrl2l,S$SX,GSSX 

1MB 6450503 .. $79,00 

Modale 71]-Efi1/l2l,50jt,55SX,95SX 


2MB 

6450604 .. 

. $139.00 

Models SSSX, 85SX, 34F3977 tk 34F3011 

4MB 

34.52933 . 

. $399.00 

Model 70-A21 



2MB 

6450606 . 

. $149,00 

Model 80-141 



1MB 

64S037S . 

. ,$139,09 

Models 80-111/31 



2MB 

6450379 . 

. $239-00 

Models 6[>A2l.fA31 


4MB 

6451060 .. 

. $549.00 

All Models 70 and 86 


2-SMB Board w.'^M 



645Q60S . 

.. $45$.0O 

2-14MB Board Wi^M 



34F3677. . 

.....$539,00 

4-16MB Board w/4M 



34F3011 

.. $825.00 

ModeEs 50. 5SZ, 60 ft SSSX 


2-1 eMB Board w.'2MB 



5459609 . 

,,...$589.00 

LASER MEMORY 

Hewtetl'Packard LaserJet IIP, III and HID 

iMB 

33474B 

. $89.00 

2MB 

3347EB . 

....,$159.00 

4MB 

33477B....„ . 

. $279,00 

Hewlett-Packard LaserJet tt ft IID 


SMB 

33444 B .. ., 

.,.,$169.00 

4MS 

3344SB 

,.,^.$289.00 

EBM Laser 4019 end 4D19e 


iMfi 

1039196 

__$160,00 

2MB 

1030137 .. 

$210.00 

3.5MB 

1038675 . 

,.....$290,00 

Canon LB P-4 

HNE wn 


lEi^a 

S&3 2230 . 

. $190,00 

2MB 

S63-22304 . 

. $339.00 

Canon LBP-OLt, 8llFi, SltT 


2MB 

563-1860 . 

. ..$179,00 

4MB 

PN Hi'A. 

. $269,00 

Okl Laser 409 

HNEW!E 


1MB 

70014701 . 

.$179,00 

2MB 

OKI PI4 N/A ... 

. $229.00 

Epson EPIJE90CI 



2MB 

IBS401 _ 

. $269.00 

4MB 

PN Ni'A . 

.$429,00 

FanasonCc 44501 

and 4420 


1MB 

KX^43 -. . 

.$169.D0 

2MB 

KX-441 ......... 

. $229.00 

4MB 

PN N.A . 

. $349-00 

: ZENITH MEMORY ; 


Zdnith Z-3fiO.'2lX^5.'33 & 335 

1 MB ZA36/3Q00M E -- $79.00 

4MB ZABaOOMK . $419.00 

Z^nJtli Z^&/25 $ 33 

BMB ZA3605MG . $149.00 

Zenith Z-3S6 SX 

2MB Kll Z-60S4 _ $149.00 

Zenith TurboSport 33€e 

IMB ZA^3034^ME . $259.00 

4 MB PNNW..„ . $599.00 


COMPAQ MEMORY 


DoskPro 285-E,386-20/20E;25 

1MB 113131-001 .. $119,00 

4ME 113132001 . $31900 

DeskPro 3B5&16 

1MB 113640 001 . $119,00 

4MB T12534-Q01 . $31900 

DcskPro 2a6N. OOON and OaOSX and 20 

1MB 110603-001 $79-00 

4Ma 110690^001 .£419.00 

DeskPro 306N. 3®6SX snel 20 

2MB 116609-001 .-. $149.00 

DeskPre 386-33, 486-33 $ SystemPnj 

2MB 115144*001 $169.00 

SMB 11656t-DD1 . $1299,00 

OaskPrd 3S6-2t)e and 25e 

1 MB Board 113B44-0D1 . $199,00 

4Mfl Board 113645-991 .$469.00 

Desk Pro 36^ 

1 MB Board 113633- 901 . .$1 B9.D0 

4MB Board 113634-001 ... $439.00 

OaskPrQ 36&'l6 {Popuiats In lhl$ ottint} 

1 MB Kit 106071 -001 . SI 35.00 

IMS Board 1O80&9-DO1 .....$349.99 

2MB B'oafd i Oa069/714>0l . $449.00 

4MB Board 108070-601 .$798.00 

0 MB Boaid 1 08070/72-001 . St 390.00 


AST MEMORY 


BravQ/28e 

128K KH 599519-011 $29.00 

Premium 366C and 386-16 

1 MB KA 599519-997 .... $65.00 

4MB K4 509510-008 „..._. $269.00 

Premium BSS-ZO 

iMB Kil 50051D-003 .. $99-00 

4MB Kit 509519-004 . $319.00 

Bravo 386-SX, WS-'236;3S6 and ^2 

2MB Kit 59D51Q-992 . $149.00 

4MB Kit 5005 T 0-008 . $289.00 

Promlum 366-SX'l9.r25r33 & all 466 models 

1MB 500716-002 . $79,60 

Premium 466 

2MS 500710-004 . -.S219.00 

Premium II 3665X 2)0, 3S6SXi'l6 

1MB 500780-003 . $109.00 

4MB 5QO760-Qa4 . . $569.99 

Premium 33&.^Tr 496/25 (ALL), Bravo 436/25 

aMfi PNN'A . ..$1169.99 

WE ALSO HAVE MEMORY FOR CUPJO-32 
5Q9B16-061 AND 699722-664...CAIJ- NOW.-. 


HEWLETT-PACKARD MEMORY 


Series 990Dr40CT and 425T 

4MB Krt H98229C . $999.00 

SMB Kit H9e2290 .- .$1999-90 

1 0MB Kit HP PN N/A .. $3l 59.00 

32Ma Kit H98229E . $6319-00 

Vectra QS<16S $ ES/12PO 

2Ma Kit D1354A ... $139,00 

Vectra 05/16S and RS.20PC 

IMB Kit Dt540A . $79.00 

4 MB Krt 01S42A . $279.00 

Vectra os 20PC. B3.'25PC, 20C and 250 


1MB Krt 

Dt640A .. 

. $79.00 

4M0Kit 

01642A 

. $279.00 

Vectia 486 PC 



1MB Kit 

02150A . 

. $89,00 

4MB Kit 

D2IS1A. 

. .. . $419.00 

Vectra 4a8PC ami 366/25 PC 


SMB Kit 

D2152A ... 

.. $929.00 

Vectra 388.'25 PC 


2MB Kit 

02301A. 

. $159.00 


W ¥ 

WBRAND NEW!! 

1 Canon LDP-4 memory boend 

1 

■ 1MB.., 

. . . 

.$229.00 I 

■ 2MD 


.$^99,00 1 

1 Okidafa OL-400 


■ 1MB... 

.....^. 

$229.00 1 

1 2MB 


$399,00 1 

1 Toshiba poriable T1OOOLE & 2D00SX 1 

■ 2MB .... 


.$209,00 1 

1 4 MB .... 


.$649.00 1 

■ EMB.... 

_ $119900 ■ 

1 Call for all other rnakes and models 1 

f LAPTOP memory!' 

1 TOSHIBA 


1 Model 1O90SE, XE, 

LE and 2O0OSX 


1 

IMB. 

....$2$0.0a 

1 

2MB, .. 

....$299.00 

■ Model lODDLE and 2O0OSX 



4MB 

$749,00 


EMB_.. 

$1305.00 

Model Tt ZOOXE 

2MB. , 

$179.00 

Modal T18O0, 

2MB. . . 

....$179.00 

Model T310OE 

2Mfl . 

..$179,00 

Mode! T310OSX 

2Ma . .. 

....$179.00 


4Ma ... 

,...$499.00 

Model T32a0SX 

2MB ... 

....$179.00 


4 MB ___ 

. ..$499.00 

Model T3200 

3MB 

^..$299.00 

Modd TSIOO 

2MB . 

.. $179.00 

■ Model T520OrT95O0 2Mfi . 

....$179,00 

1 

SMB .... 

.,$1109.00 

1 COMPAQ 


Poriable HI 

5t2K„.... 

„... $39.00 


2MB ... 

135,00 

Ponable 365'^ 

1MB .. 

.,,$285.00 


4MB . 

...$M5.oa 

PonabTe LIE 265 

1MB ... 

. . $135,00 


2MB . .. 

...$183,00 

NEW! 

4AIB .. 

... $795-00 

SLT2a$ 

1MB. 

... $165,00 


4MB . . 

.. $795.00 

SLT-sae 

IMB , . 

$225.00 


2MB .. 

$395.00 

NEW! 

4MS . 

....$37S.OO 

1 ZENITH 


1 :^perspart 28$ and 2S€e 


■ 

1MB .. , ,, 

S179.D0 

■ SuperBporl BX and 286 e 



2MB .. 

... $325.00 

SuperSport SX 

2MB A or B . 

$295.00 

TurboSpoit 386e 

1MB . 

... $259.00 


4Me... 

....$580,00 


NEC 


ProSpecd 286 and 

3e6SX'15 



1 ME. 

... $269.00 


2MB . 

.$442.00 ' 


4MB.... 

.. $749,00 

ProSpecd SX/2Q 

1MB . 

.. $309.00 


4MB. . .. 

.. $709.00 

ProSpoad 386 

2MB ... 

,...$469.00 


SMB .... 

.. $1659.00 


Memory upgrades 
manufactured 

by: 




PAkAGQN 

MEMORY corporation 


EXPANSION BOARDS 


Everex RAM 3000 Deluxe 

Up to 3WS ol base. enpanclMl ena-or ertEnded 
nwmofv EMS 4.0 tompatiWe vtiih no wrirt slates. 
Uses 25SK)t1 Dram. 

with OK: SWISS... $09MO 

with 51 ^K: SWJSS-S5 $139.00 

BocaRam/XT 

up Ed of Expanded JibEmary Inr any IBM PC. XT 
and 8-bil PC bnS cnrnpalijiEa lunrirng at CPU 
npccl^Hz. LIM 4.9 nnmpeliblE Usee 258K Drem. 

With OK: SiMXTOO . .^,.^119.00 

with 512K: SfMXTQS . . $149.00 

BocaRam/AT Plus 

la 6MB ror any at » 16 bii c»mpaiibio machimis 

running up In Offers coni/entinnal. Expended 

end/pr EodEnded rnetTiorv- prpifldES a meximurri pi 
8MB UM^EMS 4.0. UMS 1x1 Dram 

w/m OK: SIMA T3Q .. $119.00 

with 2 MB: StMAr 82 . $239.00 

Orchid8/16 

UpiQ I^UB inr IBM AT, (ir 1 S-hii compelibCs. Use es 
GOTTremkHiel. expended end/or AKiended upln 32MB 
using 25aK, or 4LtB mduspy standend SIMMs 

With OK: SIMI300 . $239.00 

with 1 MB: StMl900-03 . $299.00 


IBM TYPE 

4Mx9^ _ $299,09 

1MX9-12.$54,99 

1Ms9-10„ . . $56,00 

iMxB^O.$58.09 

1MX9-70. . $60,09 

256x0-12 .$16.09 

256x9-10 . $17,00 

256x9-80 .$18,00 

256x9-60 .,.,,$20.00 

APPLE-MAC 

4Mxa-BD.$279.00 

1MX8-12 . $48.00 

lMxa-1D.$50.90 

1MX8-6Q..... . $52.00 

256x6-12 .$14.00 

256x0-10 ,,.,.$15.00 

256x8-80 .$18.00 


1MX1 


1MX1-12. 

...,.,$5,00 

1MX1-10 ...... 

.....$5.50 

1UX1-80 .... 

— $8.00 

1 MXl-70. 

.$6,50 

1MX1-80 

.„„$7,50 

256KX4 

2S6KX4-12 .. 

.,$5.00 

2S6KX4-10 .. 

.,..$5.50 

245kX4-80 .. 

.$6,00 

256KX1 

25fiKXl-l2 .. 

.$1,80 

25SKXM0 ,. 

.,..$1,90 

2S8KX1-80 .. 

.$2.00 

2S6KX1-70 .. 

.,,,.$2.50 

25SKX1-60 .. 

.$3.00 


STATIC COLUMN 
ALSO AVAILABLE 


CALL TOLL FREE FROM ANYWHERE IN THE U.S. OR CANADA! 


ORDER NOW: 1-800-535-5892 



bK NO SURCHARGE ON MC OR VISA 

✓ Terms: AmEx Visa, MC, COD/Cash, 

Net 30 on purchase orders (rom qualified firms. 

✓ 2D% Restocking foe on all non-defec(iVB returns 
&. refused orders. FiMA # required. 

✓ Manufacturers part numbers are for your 
convenience, aJi produces third party. 

✓ PRICES AND AVAILABIUTY SUBJECT TO 
CHANGE. 




Monday thru Friday 8:00-5:00PM 

Use our 24 hauF-a-day voice maif or FAX! 
Pt£4S£ SEME? AU P.0/$ MO MAIL ORDERS TO: 

First Source InternationaL Inc. 

36 Argonaut, Suite 140 
Aliso Viejo, California 92656 
Ph. (714^ saa-taee fax (714) saa-seTz 


Why buy from First Source Internationa]? 

We make a good price a GREAT price! 

When you buy from FSt the price includes EXCELLENT 
SERVICE and SUPPORT from our TRAINED SALES 
STAFF. And if there's a problem, we vvltl be here to hetp 
you. 

"The Only Source" for Memory! 


Circle 113 on Inquiry Card (RESELLERS; 114] 


MARCH 1991 - BYTE 367 

















































































































































New Schematle and PCB Software 


With support for extended and expanded 
memorv, HI WIRE II can handle your most 
demanding schematic and PCB designs 
quickly and eaaity. The unique HiWIRi 
editor allows you to display and edit 
schematics and PCBs simultaneouslyp us¬ 
ing the same commands tor each. HI WIRE 
II is $995, and Is guaranteed. 


WIHTKK 


Corporation 

1801 South Street, Lafayette, IN 47904 
(800) 742-6809 or (317) 446-1903 


4 M 4 DriveGuard 

I I the personal tcc/inicitiTi 

NOW — stop data lo&s b^iforc It dtrikesl 

Driva Guard puts ymi on thebffenaivE agoinsl sud¬ 
den daia loss dii^terji by dctcctting uiargitiar mu- 
diticns in your 5.25 in, high-density, floppy drive 
before they beoamea problem. At. l^t you’Ll .taeiu 
TV hen it’s safe to store your valuable data on disk. 
Sdecttd 

• Fast, accurate test of your (loppy drive. 

• Resolves ifilercbaiigeahility problem^. 

• Eiisy lo use, menu driven interface. 

• On-line help, mono and color stipport, 

• Printed reports with teal reauK hiAtory, 
DriveGuard la an indispenaible utility for anyone 
who owns or uses a PC/AT or 100?% compatible 
computer with one or more 5.25 in, high-density, 
1.2 meg Soppy disk drives. 512k RAM required. 

Send check or money order for $59.95-1-$4.00 S&H 
to Test Technology, P,0. Box 3601 IS, Milpitas, 
CA 95036. California residents add sales tax. Call 
{40S) 946^1722, Sam lo 5pm PST. 

Up pntAoui if/” 



♦New WINDOWS 3d0 Compatible Software 

■ 48 ChannedH 2S tAHi x 4K uoni deep 

■ 15 Trigger WartW15 Level Trigger Sequence 

■ Sterage and Recall cf mces/iKUjp; m disk 

■ Uisassemblers avalialile fcr: 68000, BOSS, SOBfi, 6801. 
6BI1, Z80, 8085, 6502, 6809, 6303, 80J|, 


NCI □ 6438 UNIVERSITY DRIVE 
HUNTSVILLEj AL 35806 * (205) 837-6667 
FAX (205) 837-S22J 


Circk 322 on Inquiry Card. 


Circle 287 on Inquiry Card. 


Circle 197 on Inquiry Cord. 


3M Data Cartridges 


Product 


5 ' 

Ontormaiied 



DCMOXL/P 
DCeoOAr^"^ 
Dciiso ^ 

33047: 
60310? 
12802' 
12200 
12^f 

i$23:506a 

i$iid.65ea 

[$14>95«a. 

[<18.25ea. 

002000 

DC2t20 4^^ 

Formatted 

pGaoOOtKettiiai 

tXj^OOO kaiiiijiiipat 

i:^3 

12S21 

mk 

[3l7J5oa. 

4l7.&5ea. 

i$18.1Sea. 



Call for free 80 page cat^agt 

m. ontar 125,00. kiCarada Min. onto $100.00. 
S6H:I^ Gland Rapld6 III. COD: iKftfl $5.50. » 

Mt reddeniB -h 4% uk. Priced sut(ecl ki ohaioe. - - 

.11 Prec le io n Data Products ™ 

P.O. Box 6367 
[Grand RapMa, Ml 4^18 
llflt6-0M-2242 FAX:eie-8&0-«)47 



Circle 225 on Inquiry Cord. 


DEC/TEK Terminal Emulation 

k EM4105 

jP • Tektronix 4105/4010/4014 
^ • DEC Vr320, VT22Q. VT102 

• 16 color VGA/EGA support 

‘ PostScript, HP LaserJet, plotter 
high resolution hardcopy 

• Pan/Zoom, mouse support 
^ Extensive network suppop 

L EM320 

W • DEC VT320, VT220, VT102 
^ ' True 132 column display 

“ Remappable keyboard 

• KERMIT Xmodem file transfer 

• DOS hot key (only 170 KfX) 

• Extensive network support 

Diversified Computer Systems, Ina 

3775 Iris Avenue, Suite tB 
Boulaev CO SOSOt {303)447-9251 
PAX 303-447-1406 


Circle 97 on Inquiry Cord. 


There isaDiffaence. 

IMtneFmUpdates 



A programmer is not just aatoOier pgjmmen Thai 
is why BP is comraiEed to brfngiog our 

customers die highest quality programniera at an 
a/ferdablf price. Ag{Kdexampfe<rfthisc«n^^ 
islheEP-lEPEOMPrograminer. Tlie EP-1 supports 
virtual ewffy 24-or 28finE/EPflOM. AnlaUof 
OUT programniers induw lifetime free software 
updkes and an unconditiDfia] moiiey bade guarantee. 


riiri 


rT_rTjrL-n_i 

WICROSYSTEMS 


-800-225<'2f02 

(Tiai 401-MH 


Circle 50 on Inquiry Cord. 


NEW FREE 272 PAGE DATA ACQUISITION 
& CONTROL HANDROOK FOR IBM PC/XT/ 
AT, Pyz AND COMPATIBLE COMPUTERS 



a/d boards 
SlONALCONDfnONING 
COMMUNICATION 
INDUSTRIAL CONTftOi 
PC INSTRUWENIS 
saiNTIRC SOFTWARE 


'S£MD mat fOK root rm 272 pm& mnium 
mMimasnmtcommiwtmQit 


KEITH LEY 


METRABYTE 


440 Myks SlandiBh Blvd„ Taimlon, MA 02780 
(508) 8^3000 TLXt 503989 FAX: (508) SSCL0179 


COPROCESSOR SPECIALIST 


INTEL 


80B7 

$ 82. 

8087-2 

122. 

80B7-1 

151. 

80387DX-16 

309. 

B0387DX-20 

351. 

80387OX-25 

429, 

a03B7DX-33 

532. 

2e7XUXLT 

199. 

8O307SX‘16 

297. 

803e7SX-20 

313. 


WElTEK 


3167-20 

340. 

3167-25 

569. 

3167-33 

699. 

4167-25 

747 

4167-33 

990 


AMD 

AM80C287-10 
With manuai S disc 
$ 99.Q0 I 


IIT 


2C87-B 

164. 

2CS7-10 

178. 

2087-12.5 

189 

2C67-20 

239. 

3087-16 

259. 

3C87 20 

279. 

3087-25 

359. 

3C87-33 

449. 

3C67SX-16 

298. 

3CS7SX-20_ 

CALL 

CYRIX 1 

X83DB7-16 

259. 

X83D672C 

295. 

X83DB725 

36S. 

X83D87-33 

448. 

X83S87-IS 

230. 

X83S87-20 

252. 


ANN & ANTHONY (DAI) 


2464EICamino R&al, Stills 429 
Santa Clara. CA K051 
Tel: (408) 988^5093 Fax: f40e) 955-3956 


Circle 157 on Inquiry Card. 


Circle 22 on Inquiry Card* 


!!!!!NEW!!!!! 
321/0 <->RS-232 



■ FINALLY ANY COMPUTER CAN HAVE IA> 

* PLUGS INTO ANY STANDARD RS-232 PORT 

* 16 digital INPUl'S, 16 DIGITAL OUTPUTS 

- ALL FO OPTO-iSOLATED PROTECTED 

* NO ADDITIONAL HARDWARE REQUIRED 
‘ NO MORE SPECIAL PLUG-IN CARDS 

* EASY TO PROGRAM IN AN V LANGUAGE 

- UP TO 4 BOARDS CONNECTTO ONE RS-232 

* ideal FOR REMOTE MONITOR & CONTROL 

* USED IN INDUSTRY, SCHOOLS. lABS & HOBBY 

* industrial version available 

- RS-422/485 VERSION AVAILABLE 

* GRAFCET CONTROL SOFTWARE AVAILABLE 

- COMES WITH PC BASIC PROGRAM DEMO DISK 

* STANDARD UNIT PRICED AT ONLY $ 349 QTY 1 

* DEALER INQUIRIES ARE WELCOME 

R SHERMAN ENTERPRISES tSJ4) 331-3712 


Circle 230 on Inquiry Card. 



















































































LOWEST COST. FASTEST SERVICE, GUARANTEED QUALITY 


Data Acquisitm & Coiti^ 

leH ± 


TE-158 Telephone Control Card: 

Take total control over yoiir telephone 
communication. Direct telephone line inter¬ 
face gives you control over line connea/ 
disconnect, loiicli-tonc 
decoding and en 
coding, and 
detects call 
progress. Set 
your computer 
10 dial out auto¬ 
matically, to keep 
trying if busy signal, 
control voice synthe^ 
sizer, tape recorder with complete in/out 
capability'. FCC approved. 

TEI58: $190,00 



Relay Card: 

8 individually con¬ 
trolled industrial 
relays. 3A at 
120VAC SPST. 

RE-140: $142 

8 Bit A to D: 

8 Analog inputs. 
0-5.1 V.20mV steps- 
7500 readings/sec. 

AD-142: $142 


Temperature 

Sensor 

Range 0-200“F. 
10mV/^2° Resolu¬ 
tion with AD-142. 

TS-111:$12 

Digital Input 

8 opto-isolated 
inputs. Read volt¬ 
age presence or 
switch closures. 

IN-141: S65 


Odin Software: 

PC compatible. 
Control relays from 
analog inputs or 
time schedules. 
Logging. Runs in 
background. 

OS-189: $129 

Reed Relay Card: 

8 reed relays (20mA 
at 60VDC, SPST). 

RE-156: $109 

Digital Output 
Dnver 

8 outputs: 250mA 
at 12V. For relays, 
solenoids, stepper 
motors, lamps. 

ST-143: $78 



If you have a i<iM;hnka] 
pn>bLem, call us! 

After n years in tiata 
acquisition anil conirol. 
wVe ajme ttt know a 
little. We've answered 
thousands of questions 
from customers. Well 
be happy to answer yours, im. Call our FREE 
Technical AtMce Department at (703) 656-lSOO, 
or fax us your question at (203) 056 07SO, Ul’s 
hear from you! 

Kevin Tschudi tlnj^meer. A^ba Prodi/cls 


24 line TTL I/O: 

Connect 24 signals, 
TTL0/5V levels or 
switches. (8255A) 

DG-148: $72 

Canada 

/Vlpha hrnliicts Sj-slems (innip Canaik 

Japan 

]a|iciii Cnsioent Ina Ph; 3-«24 7449 

Spain 

Artwa S.CP. 

Germany 
S% DdUcntechnik GmbH 


D/A converter 
4 Channel 8 Bit D/A 
converter with out¬ 
put amplifiers. 

DA-147: $149 

III: 416-272 50»4 


latched Digital 
Input: 

8 opto-isolated 
inputs. Each input 
individually latched 
to catch switch 
closures and alarm 
loops. U-157; $85 

Smart Quad 
Stepper Controller 
On board micro¬ 
processor controls 
four motofs simul¬ 
taneously. Uses sim¬ 
ple commands like 
"MOVE ARM 10,2 
(INCHES) LEFT". Set 
position, ramping, 
speed, units... Many 
inputs for limit 
switches etc. Stepper 
motors available. 

. SC-149: $299 

FA-154 High Speed 12 Bit A/D 

Converter: 

Blinding speed at low cost! Convert at 10 
fis. Eig^t tnpm diannels accepting 0-5V sig¬ 
nals. Special onboard variable ^ ampli¬ 
fier lets yon read 
sigpaLs lei« than 
lUSB(i.2mv}. 
For value aim- 
bined with 
speed in data 
aixiuisition 
and signal 

pCDOSSing, 

this converter leads tlie pack! 

FA-154: $179.00 

32 Channel 
Multiplexen 

Switches up to 32 
channels to a single 
common. 

MX-155: $83 

Clock With Alarm: 

Powerful clock/ 
calendar. Battery 
backup, CL*144: $98 



12 Bit A to D: 

Range: +4V. 
On-board amp, 

1 mV resolution. 
Conversion time 
130fns. 1 channel; 
expand with 
RE-156 or MX-tS5 
AN-146: $153 


Fav; 

l»li; (93) 325 70 15 

Vk +49 (0) 41(lb ma 
+49 (E>) 4106 4061 


Italy 

inknii^tcni^ sri Pli; (02) 33 103"ii0 Fiut (02) 33 103 419 

Norway 

VS Con'Tr4du 

Uruguay 

JtKjp Card Pti; 59« 2483065 
Asia (Singapore) 

Batam Dcvilijpmci]! Aficncii IM M 


Ph; (03)41 mi Fax; (03)41 9472 


fjx: m 2943306 


l*k 473 4918 
Fix 479 64% 


We back our low 
prices with great 
cuslomer senice! 

We re a uimlly .serv'iar- 
driven company. To 
keep our prsLiesi low and 
vfjfinijc high, mtist 
rely (ni your repeat 
husincs.s, ^'cvtT vimiy ahoui a pniblem vAih 
Alpha Priidiicis. We Ik iTeryihing, We guard nice 
everything. No fine print excuses. We re here 
ii> make you successful. 



Touch Tone 
Decoder: 

Converts tones to 
unique values. 

PH 145: $87 

A-6u 5 Proto¬ 
typing card: 

PR-1S2; $16 


Motherboard: 
Holds up to 5 A-Bus 
cards. MB-120: $108 

Counter Timer 
Three 16 bit coun¬ 
ters/timers. Count 
pulses, measure 
frequency. 

CT-ISO: $132 


These products work 
with IBM PC, Apple II, 
Commodore and Tandy, 
etc. Our serial interfaces 
let you use any computer 
with an RS-232 port. 


A-Bus Adapters: 

IBM PC/XT/AT 8t 
compatibles. 

AR-133: $69 

MicroChannel 

Adapter: 

Parallel Adapters 
also available for 
Apple IL Commo¬ 
dore 64J28,TRS-80. 
AR-170: $93 


Serial Adapter: 

Connect A-Bus sys¬ 
tems to any RS-232 
port. SA-129:$149 

Serial Processor: 
Built in BASIC for 
off-line monitoring, 
logging, decision 
making. 

SP-127: $189 



^ ALPHA •^ 1 - 800 - 221-0916 

242 West Avenue; Darien, CT 06820 USA Call (203) 656-1806 or Fax (203) 656-0756 
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Buy with 

Confidence 



In an effort to make your 
telephone purchasing a more 
successful and pleasurable 
activity. The Microcomputer 
Marketing Council of the 
Direct Marketing Association, 
Inc. offers this advice, "'A 
knowledgeable buyer will be a 
successful buyer/' These are 
specific facts you should know 
about the prospective seller 
before placing an order: 

Ask These Important 
Questions 

• How long has the company 
been in business? 

• Does the company offer 
techn ical ass istan ce 7 

• Is there a service facility ? 

• Are manufacturers warran- 
ties handled through the 
company ? 

• Does the seller have formal 
return and refund policies? 

• Is there an additional charge 
for use of credit cards? 

• Are credit card charges held 
until time of shipment ? 

• What are shipping costs for 
items ordered? 


«a Direct Marketing Associatiun, Inc. 198S 
370 BYTE* MARCH 1991 


Reputable computer dealers 
will answer all these questions 
to your satisfaction. Don't 
settle for less when buying your 
computer hardware, software, 
peripherals and supplies. 

Purchasing Guidelines 

• State as completely and ac¬ 
curately as you can what 
merchandise you want in¬ 
cluding brand name, model 
numher, catalog number, 

• Establish that the item is in 
stock and confirm shipping 
date. 


This message is brought to you 
by: 

the MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing 
Association, Inc, 

6 E. 43rd St., 

New York, NY 10017 



MICROCOMPUTER 
MARKETING COUNCIL 

of the Direct Marketing Asscx^stton, Inc. 


• Confirm that the price is as 
advertised . 





• Obtain an order number 
and identification of the 
sales representative, 

• Make a record of your 
order, noting exact price in¬ 
cluding shipping, date of 
order, promised shipping 
date and order number 

If you ever have a problem, 
remember to deal first with the 
seller. If you cannot resolve the 
problem, write to MAIL 
ORDER ACTION LINE, c/o 
DMA, 6 E. 43rd St., New York, 
NY 10017. 




r 


















TOSHIBA SALE! 





100 MB T8S00 
386-25 CACHE 

Including Paper White VGA Monitor 


M998 


List Price ^5999 


Super Fast 386-25 Cache • Microsoft DOS 4.01 Quarterdeck 


expanded Memory 
Manager 386 




|-C,L Class D 
Approved U.L Listed 


$248 


OCR 

Software 

$148 


• 100 Megabyte Hard Drive 
. 2 MB RAM expands to 14 MB 
. 1.44 MB Hi-Density SVz’ Drive 

• Built-in Hi-Res VGA Color Output 
. Parallel Printer Port 

. Two RS-232C Serial Ports 
. Real Time Clock/Calendar 

Including 
“One Year TRW 
On-Site Warranty" 


AT&T 

Full Page 
Scanner 

PC/AT/386 Compatible 
200 D.P.I. 

Automatic Sheet Feed 


Printer 


360 D.P.I. 

Laser Sharp. 4 lb. Printer 
One Year Canon Warranty 


$328 


MATH Co-Processors i 

lifTIEL 8087 5 MHz_ 

liyfTEL 8087-2 8 MHz_ 

INTEL 8087-1 10 MHz_ 

AMD 800287 12 MHz_ 

INTEL 80287 6 MHz_ 

INTFEL 80287XL 20 MHz . 
CYRIX 83587-16 16 MHZ . 
INTEL 80387 SX 16 MHz. 
CYRIX 83587-20 20 MHz. 
INTEL 80387 SX 20 MHz. 
CYRIX 83D87-20 20 MHz 
INTEL 80387-20 20 MHz. 
CYRIX 83087-25 25 MHz . 


.*128 

»168 

»138 

*199 

»268 


<29B 


-*328 


.*338 


INTEL 80387-25 25 MHz. 
CYRIX 83087-33 33 MHz . 
Intel 80387-33 33 MHz . 


-*488 


.*588 


MICE 


Serial Mouse_*28 

ZND( Super Mouse II w/WIndows 3.0 *88 
MICROSOFT Mouse w/Wmdows 3.0. *139 
MICROSOFT Mouse w/Paint_*99 


TAPE BACK-UP i 

AT a T 40 MB_ 


.*418 


CMS Jumbo 120 MB _ 
GO MB Tape back-up— 
120 MB Tape Back-up. 


.*198 

.*248 


Laser Printer 

S. C)KliAr£W400 


OKIiLAr£/7’‘£ESf 

8 Page/Minute M398 


OKILAYEn-nSr 

2 MB PostScript «1998 



9600 Send/Receive FAX Card 

*128 

FRPrnM FAX qa 

*178 

PRFCnM 1 l.in»r 96 

*288 


CALCULUS EZ-FAX 48_^*148 

Editors Choice TF-S55 


FAX Line and Auto-Switch_^*148 


TT-Sno .9-M/av FAX fCuiittrh 

*96 


2400 Intpmal MnrliHTi 

S7A 

2400 Fxtenuil Mndfim 

>66 

2400 Internal Send FAX 96 

*96 

9600 Intpmal Mnripm 

*488 

9600 External Modem 

*498 


MEMORY UPGRADES 

HEWLETT PACKARD Laser 1 MB_*98 

HEWLETT PACKARD Laser 2 MB_^*138 

HEWLETT PACKARD Laser 4 MB_^*228 

IBM PS/2 30/286 2 MB_^*138 

IBM An Models_Call 

IBM Laser 1 MB_*98 

IBM User 2 MB_^*148 

IBM User 35 MB _*198 

T.L TravelMate 1 MB_*188 

T.l. MicroLaser 1 MB_*98 

TOSHIBA T1000/SE/XE/LE 1 MB .*148 
TOSHIBA SE/XE/LE T2000SX 2 MB*228 

TOSHIBA T3100SX 2 MB_^*148 

TOSHIBA T3100SX 4 MB _*396 

TOSHIBA T5200/Tas00 2 MB_^*158 

TOSHIBA 1520O/T8S0O 8 MB_^*998 

TOSHIBA All Models_Call 

AST. COMPAQ. ALR. NEC_Call 


No Surcharge 
for Credit Cards! 


SERVING THE COMMUNITY FOR OVER 16 YEARS 


JADE COMPUTER 


Califomia 
Torrance. Costa Mesa. Woodland Hills, 

San Diego. Sunnyvale 
Texas Georgia Arizona 

Dallas, Houston Smyrna Phoenix 

Not all items in stock at our nine retail locations 


4901 W. Rosecrans Ave., Box 5046. Hawthorne. California 90251-5046 (213) 973-7707 

Call Toll Free 1-800-421-5500 

10 Day Money Back Guarantee 

We accept checks, credit cards (or purchase orders from qualified firms and institutions). No 
surcharge on credit card orders. CA.. TX.. GA. & AZ. residents add sales tax. Prices and availability 
subject to change without notice. ^4.00 minimum shipping and handling charge. 
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LOWEST MEMORY PRICING GUARANTEED 


2MB FOR IBMPS2 

• Equivalent Id 6450604 or 30f5360 * 5 Vear Warranty 

Your Price 129o<' Each 
HEWLET PACKARD MEMORY BD 

• for HP1MIP‘III or HI 0 (Specify) ■ Expandable to 4Megi 

Your Price 138“® 


1MB DRAM 

• t MB X 1 - BWiS • B Veit Waiianity 

Qty, 100 - 5“ Qty. 250 - S« Qty, 500 - 4'* 

BOCA AT PLUS MEMORY BOS 

16 err hsmorv bmhd fda m, sw at 

OK-SM.Bg Bd "4.0 LEM Comfiat. ■ New 5 Vr. Wgrr. ■ Cenventional, 
Expanded i Exlenited Memory * Supports DOS. OS/2, LIM/EMS & EEMS 
OK-125” 2Meg- 22a« 4Meg-3l&<» 8 Meg-*W°° 


SIMM SPECIAL 

* Far Apple Cpmpulers 

256 X B-120«S - 9'" , 256 X 8-150NS ■ 


7»> 


COMPAQ MODULES 

■ Part Number 113132-DOl • For Compaq Oeehprq 286E, 3fl6/2QE, 25£ 

Your Price 239““ 


Cbn/fMol & IMbl^ULbS): | : | ' TbbNlM 


I 


IBM ^S2 



Memory 

Comaeg 

EquJil M § 

Vuur 

CompiH Model 

DESKPRO 286 

Addid 

Lew PrJee 

512K Kll 

113012-001 

5«“" 

DESXPRO 

1 MB Module 

118608-001 

124" 

20BN, 3B6N 

2 ht 0 Muduie 

t186H&-00t 

118^ 

306SX/2O 

4M0 Module 

118690-001 

4484* 

OESKPRO 

1 MB Board 

100069-001 

299" 

306/16 

2 ME floard 

106669 W/71 

346** 


1MB Kit 

lOBtFlfltH 

138" 


4MB Beard 

108070-001 

099" 


4MB Krt 

lOaOTS-OOt 

316" 

OESKPFED 

IMB Board 

110633-OOt 

198" 

38 e& 

4MB Board 

113634-OOf 

448" 


1 MB Module 

113646-001 

184" 


4MB Module 

112534-OOt 

268" 

DESKPRO 

IMB Module 

113131-OOt 

98" 

386/20. 25 208E 

4MB Module 

t13132-D01 

23»““ 

DE5KPR0 

1MB Boiird 

113B44-OOt 

190““ 

38G/20e/25E 

4MB Board 

113645-001 

448““ 

DE5KPR0 

2MB Module 

11SU4-D0I 

169““ 

386/33, 486/25 

0MB Module 

118561-DOl 

965"" 

SYSTEMPRO 

32Me Module 
- PORTABLES - 

116560-001 

5800““ 

POfTTABLE 

512K Xlt 

107331-001 

89““ 

ill 

IMTFC BD 

107000-001 

99"" 


EXP 0D 

107011-001 

249“" 


2Ma Kit 

1D7332-0O1 

TT9““ 

SLT/sae 

tMQ Module 

110235-001 

198“" 


4MB Module 

110237-001 

478““ 

LTE/206 

51JK Board 

117077-001 

WqM 


1MB Board 

117001 Dm 

tZB“" 


2MB Board 

117001 002 

249” 

POFfTABLE 

1 MB Krt 

1076S1-Q01 

228 " 

306 

INTFC 80 

107707.001 

99" 


4Me Boaid 

t07653 O0l 

799" 


4Me Ext Board 

(P7654-001 

799" 

SIT/30BS 

1MB Module 

100303.001 

349" 


2Me Modum 

100304-00! 

499" 



Meittary 

ToahUja. 

Ytur 

Ibslilbi Hudel 

POFfTABLE 

Added 

1MB SD 

Eotitu PsrtI Low Price 

[^14-PAB311U 19a‘» 

T10QOSE 5 X£ 

2MB BD 

PCl4-PAfl3l2U 

288"" 

PORTABLE TtSOOxe 

2MB BD 

PCl3rPAB306U 

170““ 

PDRTABLE T 1 BOO 

2MB BD 

PC&-Pft83tT2U 

150"" 

PORTABLE TBIOOs 

2 Me tot 

1PC9-PA8341U 

158“* 

PORTABLE T310DSK 

2MB BD 

PCIS-PABDOSU 

150“» 


4Me BD 

PCt5-PA83lOU 

458“* 

PORTABLE 13200 

3MB SD 

PC6-PA7137U 

296" 

PORTABLE T32D01SX 

2 Me Ktt 

PC12PA03O7U 

151” 


4Mfl Kit 

PC12-PAB3Q9U 

450" 

PORTABLE TSIflO 

2MB BD 

PC7-PAa3D1U 

178»* 

PORTABLE T5200 

2M8 Kit 

PCl(HVt03O4U 

T 6 B(" 

DESKTOP T85M 

3Mfl Krt 

PCtEl-PAB3l3U 

999" 




i 71 n 


ittI 

1 1 . 1 1 . ! I"""!’ 



1 n 11 


Metnary 

ZerlUi 

Ynur 

Zenith Mudel 

Added 

EduIv. Pari 4 Imv Price 

2300/33 

1M& Module 

ZA3S00ME 

99*“ 


2 M 6 Mridulfl 

2A30OOMG 

169““ 

2366/25, 20 

IMB Mcidule 

ZA3600WE 

99““ 


2M0 Mudule 

ZABSOQMG 

169““ 


4 MB Module 

ZAaaOOMK 

399"“ 

Z248,22a6LP.Z366SX 

7MB Module 

2-60S-1 

199"" 

TURBO SPfll 306L366e 

IMB Kll 

2A3034ME 

478"" 

SUPER SPOT 

2MB Kit 

ZA10D-64 

449"“ 

SX 

2MB Kll 

2A100-06 

449““ 


2MB Kh 

ZAiaO-07 

449““ 

SUPER SPRT 288 

tMB Kir 

2A1BO^0 

ZtgB" 

206fl. Sk 

7MB Kir 

ZA 1 00-64 

399““ 



« MOpULES) 


IBM nj2 MqiIbI Addeil Eqnhr. Pari * 

PS/2 2^/m S12K Kll 3DfS348 

3D-2B6^ 50 & BQ 2MB Kit 3PF536D 

PS/2 502 4 55-SX. 65S)( 1MB SIMM 6450603 

2MB SIMM 6450604 

(Above inslalMd on Expansion Bd 14572691 

4 MB Module 34F2933 or S7F 5977 
(Abwe livslalied on System Bd) 
5a5£E.5S8XS60,65SK 2-BMB Board 1497265 or 6450605 
tME SIMM 6450603 

2MS. SIMM B450604 

2MB SIMM 6450606 

1MB ModuM 645D375. 

2MB Module 645D379 

4M0 Module 6451060 

2-16MB Board 645605 OR 
4-1 SMB Board - 


N Price 
MW 


55SK & esSK 


PS/2 
70-EG1. 061. 121 
PS/2 7tl-A2l AXI.BKI 
PSra M-M1 
PS/2 BtVlll,121311.321 
BO^A^l, A31 
P$/2 

ALL Tljts S 00$ 


34F3077 DR 
34F3[Jn 


Descolpllon 
&4 X 1 
64 x4 
256 X 1 
256 X 4 
I Meg X 1 


nm 


!!!: 




159NS 

IZDNS 

1 DONS 

eoNi 

TONS 

1 *“ 

1 ” 

119 

— 

— 

1 ** 

2 " 

z« 

3" 

— 

1 »“ 

1 ” 

119 

1 ” 

2 ** 

— 

54* 

6 ““ 

T” 

8 " 

— 

4" 


5““ 

5“" 


!lL;llilLASE$|Jit|n(i^!i<obtl 




hf .: 

Detcripiion 

256 X 5 IBM 
lMeg X 6 Apple 
IMijp X 9 IBM 
4Meq X 9 IBM 


^iniiii'iiiopuiits: iSfH 


120 NS 

ICONS 

8 QKS 

TONS 

EONS 

ia“" 

Z4“» 

zgno 

28" 

39““ 

50““ 

61 ““ 

54" 

71" 

79““ 

55“" 

57” 

59““ 

69““ 

74““ 

— 

— 

— 

299" 

319““ 


f:: BirnEXiMEManY : 

RAM 3000 DELUXE Up to 3 M^g (EMS) 4.0OS^. Back up bsis« 

TTiemofy & expanded i/or esdandedi meriDrY Uses 256K D‘ RAM Ij j 
RAM MOO O-0MG capacity base, extends or expanded memorv any comb* 
nallofi Compatible wAolus, Intel, Microsnrt.Ehffii 4.11 EFMS Supp[iri^*rtnn 
Mulfi-Tastgnu S DMA Multj^asking in hardware Uses iMG O-RAM 
RAM lODMO-tOMQ extended or expended memory. Dompiiilible 4-1 Ann 
with Lotus, Intel Microsolt, EMS 4.0 Uses 1 MB D-RAM 1 /y**” 



Memary 

HP 

Ytour 

Medel 

Added 

Egulv. Part f 

Low Prkcu 

l./\SE« JET 

1MB Module 

33443B 

36“* 

It A IJD 

2Me Module 

33444B 

130” 


4MB Module 

33445B 

228“" 

HP3 ^ HID 

1MB Module 

33474A/B 

9i"“ 

HPflP 

2MB Module 

33475Wfl 

141"“ 


4MB Module 

m 

280“" 

CANOft LBP 

IMB Module 

N/A 

90"“ 

011, 011R, 8111 

2MB Modulo 

m 

140” 


4MB Module 

N/A 

236"“ 

IBM L/ISER 

IMB BoaoS 

1D39136 

140"“ 

MODEL 4019 

2 MB Guard 

1039137 

196” 


— OVERSTOCKED. . .QUANTITIES LIMITED.. .CALL 800-645-7762 — 

MkbHsi:: - I 

9/^ 


• 6.5M0 por minute 

• WangtBC 5099ENZ4 drive 

• Controller • Menu dtiven • Sollware 

• DC600 cartridge • Easy uistailaPnn 

List 999“ Your Price 379"" 

Wanglek 40 MB. baK:l(i>p works, ufl npppy coni roller 


IflbAISY IWH^EL 


' t4CF^ Lsitor Quality 
Sifye 


■ Martufaciursd by Sifyer Reed 

• IBM CenlronrCs ftiraOel IntBilapa 

• New 90 day warranty 

List ii49“o Your Price 99®° 

12 CPS vareion lor 89^ 




1 


• DHrecl AT Replacemenl • UL Appr 
1I0/220V • 4 Qrrve Cpininedots 

List Your Price 49®® 

150 Watt for XT 49» 


I 


liARbbBiyi 
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- M.lcmScieiice 612 » W Hcighl 5Vi" 

• MFM S Month Warranty 

List 299“ Your Price 89"" 

w/8 ail Contraller Add SI” 


ICANfM scanner ()i-{l^F 


■ 300 DPI • 16 Secs per page ■ 32 Level Gray Scale * 1 year wairanly 
• Ready Id go inteilace card and caWe included 

List 1595 Your Price 799"" w/o interlace 499“ 

DFTIONS; OCR 189°° PC Paint By Z-Soh 165 T9" Sneel Feeder (alsu woiks w/HP) 101“ 


Fa/c Only Card 


■ MiniScnbe 3085 
- MFM - 20MS - '/7 Height 5V4" 

" Worns ofl XT or AT Harrfdrive Controller 

■ 8 Month Warranty 

List 899<n> Your Price 349®® 

16 Harddrive 

• Weslem DIgilal 1D03MMI • 2,t Interleave 

• Wbrks w/all MFM HanddriVDS 

List 119"" Your Price 49"" 

WD 1003 MM2 same w/ltuppy 68^ 

. FAX CARD W/ZAOb baud! jutOPElvi 

V Autnnialk:; Cruup III Digital Fax • Bkg. nperalHOn ■ Send text, screen images, 
scarui. pagfls • Hayes comnait rnodem built on * Fex 960Clir?20Q/460a/2400 

* Sollware-telcphcHie cord .. n - .i naaa 

• New, iactory sealed List 69S YOUf PriC6 149®® 





. ; -: I: ■ M I 

■ Fully Hayes Compatible - Monitor Speaker wdh Vdlume Conlrul 
• 2400/300 Baud Transmission Rate “ Addressable COM 1,2,3.4 
" Compatible w/lBM PC, XT. AT & Compalibles • 2 Vlr Manu W^rr^nfy 
« Full Dl^Isx Operation ■ Cpmpdete w/SoHware ■ ^to Dtad/Auto Answer 
Internal External 63” 

'|i'4£Sti:lFLb|*NlPB!VES:: 

MITSUMI: 36DK Hi. SVi Sgna 

1 2 Meg 51 .A Grey Face 63” 

720K 3i/>*' Drive w/SiA^ mountmg 

1,44 Meg Drivs w® E4 * maanlin^ . 

360K Tantlon TM100-2 Full Ht (The aogmat IBM) 

I: ■ ItiOWttRS :; 

14" VGA MUUISCAN 1024 X 768 28 Dm • New 1 Vr Warr 
14" VGA DEMO 640 X 460 .31 Dot • 3 Mo WSrr - Lupks New 




6 Bit 

BOB7 SMHj Of Inss 73"“ 

00872 BWHi lEM” 

0007-1 iOMH; or less 17P“ 

16 Bit 

00207 6 MK 7 124” 

00207-0 0 MH/ 110 " 

00207-10 lOMHi 149” 

0OC207.12 Laptop 139" 


I Bit 

80387-16 16 WH/ 293““ 

80387-26 20MHJ 343"“ 

S03ST-2S 25MH; 443“" 

80387-33 aOMH; 549" 

80387SX 2g6« 

80387^3X20 328*“ 

802B7-XL 1SE" 

.7-XLT 204" 


;i.t^?SEAGArE! HiU)DtR|\it: 


T 


69“" 

?^ir 


309” 

209“" 


!;;^|::CpKTh0LLi^s|ll;il!| 

FUR HARDDHIVES 

IDE Controllct 38““ 0 BH WD Controller 59““ 

16 Bit WO ConlfDiref 2:1 1M“" 16 04 Ewiex HD/Floppy 11 99“" 

FOB FLDPPYS: Super Flnfhpy Conr-mls 1.2, 36aK. 720K 8 1.44 Driwffs 69““ 

•iiipjiiiiEWipHMiiiiWiilT' 

40 Meg 18 Mil Sec 349” IDO Meg 16 Mil, Sec. 499*“ 
2Q0 Meg 18 Mil, Sec, .149*“ 


AT KIT 

ST125-0 20me 40msec 3.5" 5249 

8T125-1 26m0 20msec 3.5" 5269 

8TT36-0 30mB 40msK 35" 5209 

ST130-1 30mB 28msec 35" M09 

ST22S 20mB eSmsBC S199 

512360IRLM 30mB 66msffl: S2i9 

Sr^f-1 42r«B 2SniMC. S249 

8T27TR1 tRLL] 6&niB 2amsec $339 

ST4096 0OjuB 26mSM 5549 

ST4144 (RUJ 120me 20msoc 5649 

rt4Mr3!«l|| iXwImlliT- HTIittiii 

:i/l()EO!CARbSi 

EGA Card 

MounGraphics (Hercules CampaEible) with Par. PPri 
Cotar Graphics (HercutH Compabhlcl wiih Par Psjrl 
Mono Card Text Duly 
VGA Card 1024 x 7B8 I2S6K Exp 512K) 

STB mono/color card . . 


XT KIT 
3299 
3019 
5339 
5359 
3249 
$279 
W19 
5369 
5519 
5699 


■ \ 


39" 

9« 

99" 

29“ 


DHOEBS QNLV 

800 - 654-7762 

TECHNICAL / CU5T8MEB SERVICE / QBDCFt STATtlB: 

702-294-0204 

FAX 702-294-1168 


II Pruducls 90 Day Wirrintv unint ilBlBfl oRieruilta. 
. WE ACCEPT INTERNATIONAL ORDERS 

■ WE ALSO PURCHASE EXCESS 
INVENTORY-FAX OR CALL 

fJD SDFTWliRE ReTURNS 

ALL PRff^S FINAL 
m. m .» 


NO SURCHARGE FOR MCA/FSA/AE 

TERMS: 

MC - VISA « AE » COD CASH • NET 


Fodune idDd & eovemifienl AgeriEles 
• PerHinal Clinlti • COD hM SSAO 
■P zm Ftestaethlng Fee an Retnmt WItNr 30 Dayi 
^ HD HefUilDs /U1» 30 Ow - EXCHANGE ONLY 



SE HAeUi ESI^NOL 


Road 

BatiMsf aty, m sms 



Ftti€F& SUBJECT TO CHA/VOf 
5wmr/v(l fimi 


Circle 199 on Inquiry Card. 






























Circle 56 on Inquiry Cord 



Circle 315 on Inquiry Cord. 



Circle 1 S3 on Inquiry Card. 


DEVELOPERS' TOOLS H DEVELOPERS' TOOLS 


Hw toul Sdaliii 

Tbfl fanl^iBlIlig PrigraniMr line? TflQS 
_ApfirtcJiiid by OVW 50,1)90 riurt Wflr1dwH4« 

TUP-300 

Umversal Programmer 
Tester (PC based) 
from $&95.- 

B 4a-nrv llT iKktiE «ti tM Handed 
up 4t» Pm lijr 9 ta ^ Pro QP 
vPLCCcJSiH 

BPni^^ 20 Cp fia PinJ>U] pAU CFAL H. CAL, PEEL fPlS. E^iDK EPHQM 
lup tB ISMtat, SciuH PHOM. Sjwcd nOK, SfcUt PTIOU I WU 

IB341,'43j«i'49, MSMSIFA, FB. F£r6?1iS*1i25ii751/751'H?^*S l. S79fl«T, 

UTOSu ZBS11i31. TIE774Z ThClTCtZ, B755A .... | 

BTfltu m CMOS [40r4». SRAM. DRAM. SIPORAU pnd SIM PflAH. 
BRiE iu p » i Hlit. 'HEX to OEU. PE A-My SinkY S|ilinEr tfUl ShllNlt, B 
MfV Qifi-fleumdara. 

UitxWM (dppPF^ |A ROM RAM. PUPC.1 Inm m 

■ Dthar high gusMy gtegisniinar cstda H idw »u i^4iUI]li 1to(n I ns 
W ErMflTflJV-321 fa 32 ppi It *95.- 

Cbl uf EHlir l(r c«iHilfllii jHwliicI Hm 

■ 1 )ftM vtmaKt. 50 d«V* nwn#if lud gurintiit 
ei Hm iDftwin updiin nd ClwlDiTWf Sup^MHl 

^^__aTRIBAl MICROSYSTEMS a ■ 

TpI: m 0)023 eSS5 Fix: 44^0)023-392^ 
443SS 0. {irimmeF Shd. Rremont CA 94E3B 




Circle 304 on Inquiry Cord* 


Circle 305 on Inquiry Cord. 




UrUIUERSAL 
PROGRAMIVIER 
GTESTER 


*1 

i^pBOveo 

S 695 

(FHE^ UPDATE) 

BOfTWUE FEATURES: ^gS>^ 

■ E(E)PROMl NMOS. CMOS(Ut>-l0 4-M&) ■ BPROM, PAL, 
CMOS PAL. GAL. PEEL, EPLD, FPL. * Ml crccoiTipijlert874a, 
-51, -C51 Sertes) • )C A MEMORY TEST. - HEX to 
BJNARY((NTEL:aO/Sfl. MOTOROLA; Sl/Sa, TEKTRONICS). 

■ 2-WoY or 4-Way BINARY Fila spl Ittar ami shoHlar. • Dump 
lUe to coniols )n B)HARY lorm&L ■ Function inoluOs sercon 
adllinp lor SIR ART DATA, ASCII and JED€C FUSE MAP, 

■ Securily programming. Aulo Prograin ruing and nruch 
mors. 

HARDWARE FEATURES: 

* 40-P)n lest sock«t with aa-Sett of sollwara conlrolliid cir¬ 
cuit ami 4Q-Se^ of Til I/O, 

* 3 Groups of programmable 0/A VOLTAGE SOURCE A 2 
Groups of DSC output source. 

■ ^ % 01 Dig ItuF components in h igh spaed CMOS NCT type. 

* Hardware expendable for complex device programming. 

■ Hardwera COnllgurallqn Fs evailSOIe fo/ Sqllware 

Deslgrrers 

■ 'GO'-key A 'GOOD'-LED pormli stand-alone machine 
opomtlon. 

* Various Adap1ftrs<1 Id 4 Sochati}—OpHdiubl. 

- Motorola eSTO^ (oplioo) 

*** f-Yoir Warranlf ^ so ktonef-Backnd Qiamntn *** 

TEL: (408} SA4-SD37, FAX: {40B) S44-9D38 

C & J MICRONICS 

255$ riomefllasd fid.. Suite blO. Santa Clara, CA 960S1 




PC BASED UNIVERSAL 
DEVICE PROGRAMMER $695/895 

* Pru^anu EE/EFROHi, MICROS, BIPOLAR 1 .PAL 4 , GAL|^ EPUK PEELS. 

(omaN llbTVja* suippcrt over 300 devLccs by over T5 miniufKluren}. 

* SolFvvrv drFvtk (La driver^ I^A gdnmtri pvQi^ainiiiijif voltages (8 bit 
DA£^ used !□ generate voFtages horn 5-2SV with V reseJudatt for idl plrvi), 

* Fast de^lec prot^a^nmirig ^ verify / read via dcdiialcd paralEcL inlerface. 

* Inr aBJ husni pmjpaiiiiflHe icfiees up Eo 40 plus, 

* Self-aiKislenl operatioEL No additioEial motlutn or plug-tn Jidaptari ixguined. 

* [iKhidqs user friondly MEMORY BUFFER FUIL SCREEN EXHTDSL 
Ckwnimodi indude; FtL Motc. InKd. l^leEc, Scirdl. Dau eniry CMl be rkme 
io ASOI pc HEX roctiL FUSEMAP EDITOR for Logic dcvjixs, 

« Friendly MedaJXrfvn Device seicctioa by F/N and MauBhcUirtf, 

* SgppOrti Ut dala wtad tdnuU. 

« Progrannniiig aJgortttird*l NpmnL laltHIgtnt IAIL 'Qtilcli Pulse Prugram- 
niag. Automatic scleetkm of ^slest algonjEhin. for any pstl, 

* VeKfi^ Openiiwn perfonMd at normal &. worst case operating voltage. 

9 Fanclivaal loU JEDMC Standard fudCtiotial tatlt^ for logic dennixs. 

TTL Logic tuodsonal lest for 74]a/54.!D[ senei devices and meniOiy dtvlioei. 
Tat library can be updated by Use usor. Usor deOnable test patEcro gcocriitlun. 
« F^fonnaO. accepted: JEDECfbrtl), JCDEC(kfiraaJ>, Binary, MOS Tceb- 
nolagy, Melorola Han, Ifilil Hen. TcklrcMiiii Hea. 

* Bua pcH;« fWtS) inctirdes loierfw eanj, cable. Mcmuiy -t- Micro + Bipolar 
blwBiy.TTLCMCJS/MEMORy device ten capability, one year free updates. 

* CoDpleEe price ($Sf5) iododcs all of tbe above plus Log[ 1 ^ Devlec Library. 
m library iq^E» can be reah>ed wit floppy OJ K*C Cusloner Su pport BBS. 

* FdD ] ytar wairvily, CtiSlinneT nippori v^ vuloe line. Fax A dedicated BBS. 



[UNIV^SAL RS-232 
[PROGRAMMER 


$345/495 


• PeograiBSi E^EPtmu, EPRaTtisJatGl Mkres^Flisfa EPrfHD 9 ,Mcnaiy Cards. 

• Siaiid,AlmteMDde for EE/EProm and Memory Ceri DupIlattloR / Verify. 

• AJ 24.08^ pin EE/EPreras to S MBiu (opj^adeabtic lo 32 megabils). 

a Micni^ 3 ;a,-2i'A,-4.,M,-5 L-C5 1.-C51FA/B,-5Z,-5V55,<^2LhC54 1,9751. 

• MMMU?lM<S34f). Model UP2H (¥4«) Kcept* decBcaied module*, 

• Mefoeuls Hicru (4a705F3,U3,lU.S5) iVogianiiiiing Module - tl« 


• G^G Ftc^gramioiDg Module (4 iocLel*) - St45 

• OpIiBflal buQt-ia Enaer/Dinfr nlodolc - SSO; Cvadaeliva lean pad. 

« User frierMfly MeUB^Drivea lolerface Program for IBM-PC, 

• Cap beeparatad pftl any eapiputrr mnlaliEbig pn RS-251 Krial porL 

• OEM open board programmer ftHiriguralH]na availBbLc<fo(nn $245), 
m Ox year froe aoliwisre updsiea and Oustamer Support. 

• Qulofner lupport tda voice line, dfdkBled BBS or fau Full 1 yeammnty. 



INTELLIGENT 

1 

ROM EMULATOR 

_ 


a Ecmiknes 27U 275L2 EProau (2k lo b4k bytes) wiib a surglc luilt 

* Mipbit ^rts can be craulaied with muliJpleuniEif Mega adapter 

« CloiifKictf lo the Itaadard parwHet prfoler pert. Dies Slandaid printer cable. 

* FAST data loading via parcel pnnlcr port (64k bylto [a Iebs Utaa LI secoiids). 
a lutelligGut larOrcniLEiaiiLLpt^ type feaiitrei ilteludet Addres* 

(with HALT oulpuO, Addme Suaii^ol (for target addr. Ms mofdloHng]!, 
Trig]pp- |n|ntl (for cxtcmal events mnnltnrifig). Prognmnabk R»i 1 OulpaL 
a PfaPerfof Mimury bolTcr idilar. Selectable wnrdsizes (fi, 3 532). 
a User frieodly sofnvare. Cointnaml Kt ihdudes: l 4 >«d, Wrilt; E^i^foy, Ren, 
TyiM, EdlL HIL Kuq-Cnfnmai>d^li, Monitor, Perl Reset, Help, Cakalator. 
m Cescadabte toS uiils. Indudes target cable wHh Trijiser, Halt A Reset clip*, 
a CMOS audri Mlb NICpO |nlM.gfaMe »V fnlieay beeMip - mS 
fCaa be aiad in staad-aloae mode: Boilt4n battery recharging circuitiy.) 
a fUa rarmais accapted: HJitary, Jelri Hta, MhsI^a S* 

MC / Vtl$A f AMEX Call loifay far daUAheefo! 



B&C MICROSYSTEMS INC 

I. 


75DN,PASTORiAAVE^ SUNNYVALE, CA 940i6 USA 
TEL:(4(n)TJB,55]l FAX: (4(B)73»-S521 DBS;j(4JDS>73a-£}lT 


Circle 59 on Inquiry Cord* 


Circle 136 on Inquiry Cord, 
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ONE YEAR 
WARRANTY 


AMT 


LOWEST prices! 
SAME DAY 
SHIPPING 


>ifrf f INTERNATIONAL 

2393 QUME DRIVE, SAN JOSE, CA 95131 

(408) 432-0552 • (408) 432-1790 • Fax: (408) 944-9801 


0 

0 

M P U T E R 

S Y S T E 1 

IVI s 

AMT 486-25 MHz 


AMT 386-33 MHz 


AMT 386-25 MHz 


AMT 386SX-16 MHz 

W/128K Cache 


W/64K Cache 


w/40 MB Hard Disk 


w/40 MB Hard Disk 

1M0 FtAM 


If® HAM 


1 HBRAM 


Ih® RAM 

90 MS SCSI HARDDISK 


4fi MB HARDDISK 


40 MB HARO DISK 


40 MB HARO DISK 

MATW Co^PROGESSOH SOCKET 


INTEL 106-33 MHz CPU 


tWTEL 306-25 MHz CPU 


INTEL 3eeSX-16MHi CPU 

l:1 2 HD/FDCONTROilER 


MATH Co-PROCESSOH SOCKET 


MATH Ca-PROCESSOH SOCKET 


MATH COPROCESSOR SOCKET 

1,2 OH 1.44 FLOPPY OHI^ 


1 ;! SHD/FOCOMHOOEH 


ZHO/FDCONTHOaER 


1:1 2HD/FD CONTROLLER 

K/OZS/P/G/PORT 


l .aOR 1,44 FLOPPY DRIVE 


1.2 OR 144 FLOPPY DRIVE 


1.2 OR 1.44 FLOPPY DRIVE 

101 KEYBOAHD 


1/02S/PX3/P0FTT 


IrtJZSA^/G/PORT 


VOZSA5/G/PORT 

FULL TOWER CASE 


101 KEYBOARD 


101 KEYBOARD 


101 KEYBOARD 

W/Z30 P/S 


MINI TOWER CASE w/200 P/S 


AT CASE W/ZOO P/S 


ATCASEtt/ZOO P/S 

supponn'UNix, xekix. 


SUPPORT UNIX. XENIX. 


SUPPORT UNIX, XENIX, 


SUPPORT UNIX, XENIX, 

DOS, OS/2, NETWOHK 


DOS. OS/Z, NETWORK 


DOS, OS/Z. NETWORK 


DOS, OS/Z. NETWORK 

1 $2899 


$1399 


$1249 


$1045 

1 COMPUTER 

SYSTEMS: VGA MONITOR AND VGA 



16 BIT CARD (1024 x 768) 

.$445 



MEMORY UPGRADES 


COMPAQ MEMORY 1 

DeikPto 2S6-E, 3e6-Z0raD€/2S 

\m 111131-001... 

4IUP 111112-001 

,$139.00 
. $369.00 

206N, 30SN and 3BSSX 

2m 110609-001.. .. 

, $225.00 

4Ue 110690-001 _ 

OeaAProaseS 

If® 113646-001 . 

$590.00 

,$139.00 

4NB 112534-001.. 

.$369.00 

DeeKPre 388*33.406-33$ SyitemPm 
2MB 115144-001. 

f 

$225 00 


[ AST MEMORY ] 

BrjiTO-208. Worketiliqn 

BlZKKIt 500610-010.. 

,.,,$59.00 

ZNBKH S00S1CF002..... 

.$172.00 

Premium 3B6-16/Z0C 

1f®Kil 500510-007 . 

...$96.00 

4 Mi kh soosio-ooft.,,,,...,., 

.$369.00 

Premium 396-20 

1 MB l^t 500S10-OQ3,, .. . 

4NB rat 500610-004 ... 

. $150.00 
. $369.00 

Brivfl-SSSSX 

ZN£ Kit &005H>-OOZ,..,.„„ . 

, $172.00 

4 f® Kit 500510-OOe ___ 

. $369.00 

Premium 30S-5X/2S/33 $ 4a6-Z5 

1 MR fiOO7l0*M2 .. 

..$60.00 


HEWLETT-PACKARD MEMORY J 


Vtctfii QS/f63 

tMB DIMM...., . ...SII^OO 

4MB D1M2A .... S34900 

Vect™ QS^OPC^ RS/3SPC ind 20C 

11^ D1S40A . ..SlZaCJO 

4 MB D1642A .... $366.00 

VectnASSPC 

1 I^ D2150A . $nS.OO 

4MB CeiSlA ... $390.00 


IBM PS/2 MEMORY 


Hodeit 30^06, Exp. Boinf I4fi7259 

51? K lot 30FSS4a . .,.,.$54.00 

2MB Kit 50F&3E0 .... ...$1?6.00 

Models 70^61/121,56SX, 65SX 

1MB 6450603 . $95.00 

Models T0€61/t21, SOZ, 65SX.6SSX 

2m 6460604 .. $179.00 

Models 55SX, 6 SSX, 34F3077 & 34F3011 

4^B 34F?9a3 . ..,$495.00 

Models TOAZI 

2m 6460600 ....$170.00 

Models aO-Ul 

1MB 6460375 ..™ $145 00 

Models aO-111/111 

2 m 6460379 . $269.00 

AM Models 70 sndeo 

Z^MBw^SM 6450605 . $499.00 

2-14Ma W/2M34F3077 . $509.00 

2-18MB Hf;4M34F3077 $999.00 

Models S0,6<Q:<56SXA«d 

1497259 __ $599.00 


LASER PRINTER MEMORY 


Hewletl-Psdund User Jel IIP $ III 

\m 33474S...... . $110.00 

ZMB 334768 . .SISO.OO 

4M0 33477B . ...$199.00 

Kewletl'Psokifd Lsesr Jel IIP $ lit 

1MB 33443B . $135,00 

2m 33444 B .. ....$150.00 

4MB 3344SH .. $199.00 

FSM Lsser401«ind4Dl«s 

2m 1039137 . $369.00 

3.5MB 1039675.... . ,,,.$46900 

Cenon LBP-BII.^IIR, fllfT 

2MB 563-1600 . KZ5.00 

4 MB Part#WA .. .$43900 


r LAPTOP AND PORTABLE 1 
1 MEMORY J 


TOSHIBA MEMORY 


1MB 

Model 1000SE/XE .. 

...$329.00 

2 MB 

Model lOOEJSE/XE _ 

,,,$469.00 

2m 

ModdTiZOOXE ............ 

...$289.00 

2MB 

lAviii Timo 

...$28900 

2 MB 

Model T3TOOE -- 

,,,$176.00 

2 h® 

Model T3100SX. .,... 

...$175.00 

4h® 

Modal T310OSX.... 

... $689.00 

ZMB 

Model T3200 SXh,»,« . 

.„ $175,00 

4f® 

Model T3200SX,,,«,« . 

,H $609.00 

ZMB 

Model 5100 ... 

...$209.00 

2 f® 

Modal TSZOO.TBSOO .. 

... $185.00 

01 U® 

Modal T52OO.T06OO . 

.$1300.00 


ZENITH MEMORY 


1MB 

SuperSportZe6$2a&E.,. 

...$199.00 

ZNB 

SufwSpcrt206&2a6e,,, 

,H $465.00 

zMe 

SuparSixxl SX/Alpha . 

.,. $455.00 

4f® 

SuperSport SX/Bela ,... 

...$455.00 


COMPAQ MEMORY 


\m 

Portahfe LTE 206 .. 

,,,$195.00 

Zh® 

PortabteLTE286 ... 

... $299.00 

If® 

SLTZB6 .. 

... $245.00 

4Me 

SLT-2fl6... 

$1196 00 


NEC MEMORY 


If® 

ProapeadZSS .. 

...$270.00 

Zf® 

Prospeed 106.. 

...$450.00 

1 ZENITH MEMORY J 


Zenilh 2.366/20/25^3 $ $3E 

1^ ZA36/3900MF . 

4I« ZA3600MK - 

ZeiTilh 2^386/20/21X25 $ 33 

Zm ZA3600ME .. 

ZsnKh Z-38G SX 

2^ Z-e05 1..... $255.00 


......$99.00 

$675.00 


.. $199.00 


MATH COPROCESSORS 




0O07*6MHz..... 

.,.,...,$80,60 

0007-Z 0 MH 2 .... 

$116,00 

0067-110MHz ..... 

. $155.00 

06207-6 6 MHi .... 

„„„I136.00 

06207-0 0 MHz. .. 

— 1106,00 

06207XL anOMHz .... 

.$ 106.00 

e0Z87XTL 1Z MHZ (L^Jtep). 

.$ 210.00 

86287-10 10MHz.. 

.$186.00 

eOC2B7.12 12WZ .... 

,,.,.,$19500 

BO3073X-16.... 

...,.,$286.00 

B0367SX-20 ...... 

...$310.00 

(tflia7nx ?6 

..,$340.66 

B 038 ?DX a 5 ..... 


0O3e7OX-33 . ___ _ _ 

.$625.00 


WEITEK 

3167 20 MMHi...$300.00 

3167-26 Z5MHI ...$350.00 


3167 33 33 MHz .. 

.. $600.00 

4ie7 2SNHz ....... 

..$ 000.66 

41E7-33MH2.. . 

CYRIX 

03007-1616MHz ... 

83007-20 20MH7 

. . $1056.00 

.. $266.00 

$296 00 

fllOA7-i» . 

. safio.oo 

03C87'13 l3MHz................ 

................. $446.00 

033X07-16 IEMHz , 

$236.00 

83SXS7-20 ZOMHz .. 

. $260,00 

IIT 


eC87-8 ... 

... $165,00 

Bn?fl7-in 

. $176,00 

0CZ07 1Z .... 

... $266.00 


,, $3lft0ft 

80307 20 .... 

. . . $205.00 


..$360 00 


00307-26 ..... ...........H. 

AMD 

0OC207.10 ... .. .. . . $110.00 

e(X^i7-12 ... . . . 1130.00 


DRAM IMGXI 
1 MGXI 120N5S5 00 
1 MGXt-lOQNX.SiS 
1 MGJ(F0ONX ...5.50 


ORAM 


DRAM 64X4 

4164-15 . .$1,50 

4164*12 . 1 M 

4164*10 2.50 


1 MGXLTONX 

...5.73 

ORAM zasxi 

1 MGXI 0ONX 

...7.50 

ZSeXMSONS,. 

...$1.79 

CiflAH64XI 

aseXM^DNs .. 

. 1j99 

4164-150 . 

.$ 2,00 

2S6XI-100NS . 

. 2 J 00 

4164-120 . 

.2.50 

asexi-eoNS 

.-24^5 

41&4-fOD . 

. 2.7S 

asexF70NS„.. 

,„.23S 

4164-00 ........ 

...3.06 

asexHBoNs .... 

. 3.39 


DRAM 296X4 

256X4*1 SONS _ $5 00 

256X4-100NS . 550 

256X4*K1MS . .3,71 

256XI-&TAT1CCOL 

S1250P-tO . 1290 

AAA 230008 . .300 

AAA 2300-07 . 323 

AAA 2000-60 .._..„450 

tX4.e0 2IPP.. . 35.00 

lX4*0OeTTZIPP 3900 
lX4-70&nZIPP 3000 


SIMM MODULES 


IBM TYPE 

AM W-W far 

4M)c9-aO .,,...$266.00 


Hte9-60 

lMx9-l0 

iMxg^ 

IM 19 . 7 O 

256x9-76 


..60.00 

,.45.00 

..49.00 

,51,00 

. 20.00 


256x9-10 ...... 

. 16.00 1 


^xs-eo . 

.moo 1 

68020 

256x9-60 

„,., 23,00 1 


APPLE-MAC 1 


lM)ifl-70. 

$50.00 1 


IM 118 -ID ....... 

....$40.00 1 

60630 

IM 110 

.-.$45.00 1 


4x8-80 _ 

..$256 00 1 

63610 


ZOMHz.169.00 

25MHz ....179.00 
33 MHi,„. 199.00 


ZSMHz... 196.00 
:.60.00 


3S!ESI^ 

MaasDX-se._.$250 m 8oe»-a(p!LCC) ... isoo 

waasDX-ao . aTs.oo sosM-iotPijcC) _iaoo 

B£13SSDX-2S.325 00 SOeaS-12 fPLCCJ .. 20 00 

e03a6DX-33 .. 355 00 82305-20 ....6000 

60386SX-16.230 00 8^05-33 . 71-00 

B0G88«-a0.235.00 V-20-h .. 4,00 

BOIJKDX-2S [B^ 650.00 V-20-10 _ 10.00 

6i04a6DX-33 (B6) ... 1150 00 V*30*f 0 . .. .1000 
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Circle 21 on Inquiry Cord 







































































































































































Circle 57 on Inquiry Cord 



9 Track Tape Subsystem 
for PC/XT/AT/386/PS2 


$1995 for 1600/3200 BPI 
$4995 for 1600/6250 BPI 

$6995 for 800/1600/3200/6250 BPI 
CALL 1-800-266-4TAPE 

Laguna Conversion Systems 

1401 South Pacific Coast Highway 
Laguna Beach, CA 92651 
Teh 714-497-0660, Fax: 714^97-5567 


Circle 162 on Inquiry Cord. 


UNIVERSAL PROGRAMMER 



PAL EPROM 
GAL 8748/49 
PROM 87C51... 
EEPROM 87C751 
5ns PALs 
4 Meg EPROMs 
16 bit EPROMs 

Parts added at your request. 


FREE software updates on BBS. 
Powerful menu driven software. 




Call-(201} 994-6669 

Link Dompirter Graphics, Inc, 

4 SpafrawOr,, Utvtrigslan. NJ 07039 
FAX 994-0730 


Circle 335 on Inquiry Cord. 



Circle 133 on Inquiry Cord, 


^^25M]^ 

ImBrgriiBd tDG KD Intsfuce dtinjo^rpy Controtkir 
Two S«rH 3 FuUIe] tuterpited Onii-BiSBxd 
64K Seccnduy Cicbe Muony Expands to 256K 
Qa-Boand Memory ExpiQds to PuB 32Mb 


HOMESMART COMPUTING 
800-627-6998 

ura Memoiiil Dr. HauABi, IX 77019 


MQVISA ACCEPTED (AUX AOCEmD.ADD 3*) 



488.2 


Hardware tor IBM PC/AT. 
Micro Channel, Sun. 
Macintosh, DEC, 
and NeXT, 


Software for DOS, 
UNIX. VMS, meno^inven 
and icon’driven environments. 


IEEE 488 eKlenders, analyzers, 
converfera, analog I/O, and digital 1,0. 

Call for your free IEEE catalog 

iOtech 


IOtech, Inc. * 25971 Cannon Road 

Clevatand, Ohio *4146 * 6) 439^4091 


Cird* 150 on Inquiry Cord. 


200 MHz Logic Analyzer 



• 200 MHz max sampling rate 

• 24 Channels Timing and state 
’ 16K samples/Channel 

»16 Levels oi triggering 

• 3 External Clocks and 12 Qualify lines 
' Variable, TTL, ECL threshold levels 

• FREE software updates on 24 Hour BBS 

$ 783-LA12100 ft0OMHzf 
S1298<LA27100 (100 MHz) 
$ie99-LA27200 (200 MHz) 

PrM i£ DDTiileM. Pods and SottwaiB 

Call - (201) 994-6669 

Link Computer Graphics, Inc. 

4 Sparrow Dr, UvingEtart. Q703e 

FAX: (201)994-0730 




Cirdd 336 on Inquiry Card. 


9-Track Tape Subsystem 
for the IBM PC/XT/AT 



Now TOU can eurhange data files between 
your few PC and any mainfraine or mini- 
compiiter lining IBM compatible 1600 or 6250 
BPT 9-Track tape. System can also be used for 
disk backup. Transfer rate is up to 4 
megabyttfs per minute on PCs and com¬ 
patibles. Subsystems include T' or 10^" 
streaming tape drive, tape coupler card and 
DOS conipatibie software. For more informa¬ 
tion, call us today! 

nURLSTHRl 

9621 Irondaie Ave,, Chatsworth, CA 91311 
Telephone: (&1S) 882-5622 _ 


Circle 233 on Inquiry Card. 


LOW COST 
INTERFACE 
AND DATA 
ACQUISITION 
/CONTROL 
CARDS 

FOR PC/XT/AT 



RS-48S/422 Card [PC485] $95/125| 


« S^rful A 171 W. Connaihutiamip la4,M4ft; 2i)r4wire$; NS 164,^0 LTART: 

« Cant)««0inl]BumJuCOMl-COM4: Mbuhiuii] Buid Ratt HKB. 

« FUblf aMU^niJunoptliiitlhBTSQrPTRartiErGlo7li3igmisfiniidirut[€^ 

• Fall/UairdB^ln epenliiM. hunctiMM hl*pi:|*h|9uing (RTSvCTS). 

* l>ui^ dHvers/FCttii,Tn;lf»dIn M drvfcn^CnnipaljUG wi± tnoft WEsm. iftwr. 
« I1]||i Ipc*d Irtnlu avvtatlc ^Htp|»rti IhuiJ nUica uptd 2S$KR J - lltS 

Dual-Port RS-48S/422[P^74^ $1751 


• Two independeni dnnmrli/LTAfrrs: 2ar4 win: apcradaEL Max. Baud SfiKB. 
w Dipswilch QQnnjunHle m C0MM (IR02-7). On bcanl icmjiriBtar rHistnr. 

.IEEE-488 Card~IPC4m] $145] 

a Inctudea ITOS OvvIih Drfvtr and uuiifit^ CnmrnunJeiuJnn in BASIC I 

« ActdiliotMil (CiinpJe progruntt in C, Parcil A AsumUy - (SO. 

• IRQ (1-t). DMA camncl I cw 2. Uu iw4 per cfonuniler. 

• Con^tlble with nmt lEEE-IBI SuAwin paekaK^ for tSM-PC. 

• l/Q Addcewkand QhIEiqE Re^btcr^ compatible with Nl’tCPIB-FCII. 

• PC4E8CciirdvHiiofl with Bwll-ln Bu$ Anallrur (Wtftlwjiric and suJtwire ■ $*iS 
(Alktwa Real ttcnc 4BG Bui DataCapture |meli;Krcuindpperation tnode.) 

Digital VO & Counter [PCL726] $1751 

• 12 Pi|pUL| Input ^>d 32 Uulpul Ounnek, J chamiel pno^mmablc 

cnmter/linier. Uier eonfifnnltle etecL UCICW. Bread Iward area. 


|T44 Bit Digital VO [PCL722] ~$345 

• 144 linct i24 bin 16 pofU) (if TTL fljmpaiBlle dl®ilal [/O. Output bulTcn link 

24inA. iouTcc I5 iii4l Interrupt lundlitij Ohxltile £iMnE«niWe. 

[Relay & Isolated D/I [PCL72SJ $24B| 

a 8 Relay jUCtuatUr nitpub; 8 Qpto-isolatxd dl|ttid Ir^ula. Rein driver clrcuLla. 
a LED indtOtOCi fcn-ictivated rela^ On board signal ccnditionlng. 

110 Channel C^nterTPCL830l $34F' 

• ID Indmudenl 14 bit up/dnwn eoppnlcrL PrnuranunabJu freqneiHy PUlpur. 

• lb hit TIT input aod lA bit TTL output porta. Sckclablc inlerrupl ctumrtel. 

A Channel 12 bit D/A [PCL726] $4^ 

• Oulmt Rai^ C10 -r-SV, (ITO -i- lOV. tSV. a IDV m- alitli 4-2ttmA, 

• Selliina (imeL TlkS. Uqe*rl(y; »pulpul drlvinij eapaoty; i5mA 

• DigiEari/O: IA digital inpuli and IA digital autpul^ TTL compnl ible. 

12 Bit AJD& WA IPCL^sI $295 j 

a A/D eiunwIiftSilllile-eitckd dianolcls; Dcnra: AD574t CoovcnLoo time 
Iculhsn2%u!i:; Inpui ram: iJV; SofbiweThgUr Motieonjy, 
a D/A rtimMarr 1 chaimc]: lIBit resolution; Qto +5V7 jDVO utput Rangn. 

• DlfltBl WO: lA Input / 1A Dulpul chatuiebl All l/Os TTL ootnpaliblF. 

• Enenul Wlrlni TcrBlnait Bturd wllb inciiLntEng aACrWinr!. Jticldded. 

a Utilliy Rnjtitics and Dcmn/Samplc PiDgraTin for BASIC and Qaiek-BASiC. 

I i2 Bit A/D & D/A IPCL812l~ $3951 

■ A/D toumFler: lA angle ended inputi; Deviee: AuD5T4; Ctotwrtbon time leas 
tban 25 mce; Bdil4n piDgnmmable panr; Inpal nps«t s. lOV, ± IV. 

• D/A CAawrtcr: 2 diuilrteli; 12 bit reiOlulHitL^ Output Ran£e 0-5V. 

« Digital VO: ]fi Input /16 Oulpul chamtelli: All I'O* TTL Coinpalibic. 

« Cvilnttn I cbannel programmable inlerval counlcrAiliber; Usd Inlel 8254. 

« Dh4A end inierrupl capahilily.. UtSli^ softwarr for Basic inchidcd. 

112 Bit w/ Pi^m. Gain [PCLSllpg] $4501 

« A/D tewmirTT IS sjogle eodad iirouls; DCTic5CjHAJ>574: Cwivertitin time ]e» 
than 25 i^et; Bailtdn protnacnmable pacer 

• Suflware PrugranniUe Multiple Input Ruagea: * lUV. e 5V, i2.3V, 
i].73V, sS)lA2iV. tDJ125V. 

• IVAraavefter: 2c(«nn<3l; 12 hll rescilu dob.: Outaut Range D-5V, 

• IMgilal VO: lA li^C /16 Output diWPe^ Ml l/0»Tn. compatible, 

• Ccwal^ ] ■channel programniablc interval epunler/tEmet'l Vw Intel 8254, 

• DMA and l(it«mipt capBbqllty. Udiily loftwaiE fcir Basic indiidcd. 


[Fast 12 Bit A/D/A [PCL718] $785] 

m A/DcDBV#rtiR IS str^e ended or 8 difTerenlial chnimels; 12 bit reselntion; 
Fittgraimnable scan rate: BuEll-Ln Interrupt and DM A control drmJiry. 
Convecsinnipeed 66,011* vpiplK/ete(standard), KW/MIO sinpls/fee (opMooidl. 

. tpml negn. Hgxilar e IflV. ^SV. fv, ±»^V; tJrtipotnj ffLS.Z,] V. 

« D/A uavertET: 2 channcISi RESohitkm: 12 hits res; Sending dmaL =SV 

• Digilal 1/Ot 16 Oirr, 16 jfl; TTL Oonti^bie: All l/0» TTL ctnnpabblc. 

* CvanlerrlA bitpn^. Inlervat cPumerAmiier; UlCi Intel 9254. Pacer dock; 
a Stdlwiire; U tili^soitwaiie hur BASIC and OuJekBASlC included. 

Supponedl:yl.4bDAS (tl«rt95). ASYST, lAETBCH, UnkelScopc^ 


Fast 12 Bit w/ Pgm Gain [818] $875 


• A/D raoverlifT 16 single ended or 8 dliTerentlfJ dunneli; i2 Mi tmdollim] 
Prograritiiuhle sobji rmc: Buift-in Inteiropt and DMAconUnI ctrcuiirv. 
Convcnlnn speed 10(1,{)00 MItipIcS per second. 

• SoBwarr Pn^rammable [apil rai^: Bipolar =1DV, iSV, sTlSV, ±1V. 

^OLSV; Uftlpotat KUAIV. 

• D/A Eunvcrler: 2 channels: RexoltKJonr 12 MiMes; Shilling Hme: SgMc; ±5V 

• DigiUl I/O: 16 OUT. lA IN; TTL aunpatibLc' AU I/Os TTL eompatibte, 

• CHtnler:l6bltprOgT. inlerval oouitieiMmcr; Uses lolcl 3254; Pacer cioek: 

• SaftwiTK Ulitl^ software for BASIC andOukkBASIC included. 

Supported by LabDAS, ASVOT. lABTECH, UnkeScc^ 


Stepper Motor G^rd DPCL738B] $3951 

* Capubfo of independent and amuJlaneoui control of op to ^ ileppcr itlPtors. 

e Spitd: Pitpamniable from 3.3 FPS Id 3410 FPSf BuEt-Ln acoelcratiDn conlrnl. 

* Oulpat Made: One dkKh (Pblse, Direaion) of Iwo doch /CW, CCW pulses) 
a Step position Read-bail^; O^tb-UPlated OUlpHti; Ciyswl based [fiililtg. 

a Includes 8 bit digital input/aatpulpoft. 


Cirde 58 on Inquiry Card 


MC / VISA / AMEX CfllI today for da lasheetsl 



B&C MICROSYSTEMS INC 


750 PL PASTDRIA AVE.. SUN^■YVALE, CA WflSS USA 
TEU(40«)T3i(FSSll FAX: (400)730 5521 BBS:(408)73a.23] 7 
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EDITORIAL INDEX BY COMPANY 

Index of companies covered in articles, colnmns, or news stories in this issue 
Each reference is to the first page of the article or sectimi in which the company name appears 


Compartyr Pace # Inquiry # 


A 


Accolade Software, 91 

1153 

Action TechrKplogies, 222 

1105 

Advanced Micro Devices, 44 

1012 

AGE Labs. 27 


Aldus, 52 

1171 

All Computers, 91 

1152 

AIpnet, 124 

1000 

Appian Technology, 64 

1298 

Apple Computer, 27,91,117, 


197, 257,336 

1160 


1222 

Applied Computer 


Science®, 72 

1311 

Appoint, 27 


Archive, 27 


Articulate Systems, 284 

980 

Asante Technologies, 27 


Ashton-Tate, 27,217 

1060 

AST Research. 62 

1289 

Astarte Computer Systems, 62 1287 

Asymetrix, 326 

1146 

AT&T, 197.217,267 

1061 

Atlantix, 267 


Austin Computer Systems, 62 

1288 

Automated Design 


Systems, 217 

1082 

AView Technology, 52 

1170 

B 


Banyan Systems, 217,222 

1063 


1106 

Berkeley Systems, 08 

1282 

Beyond, 27 


BICC Data Networks, 217 

1064 

BloControl Systems, 27 


Bitstream, 66 

1305 

Blue Lance, 217 

1065 

Boeing, 207 


Borland International, 27, 52 

1169 

Bright work Development, 217 

1068 

BSO Language Translation, 


124 

tool 

Bureau of Electronic 


Publishing, 27 


Bytex, 217 

1067 


C 

Cabletron Systems, 27, 


157,217 

California Scientific 

1068 

Software, 66 

Cambridge University 

Press, 300 

1279 

cc:Mail, 222 

1107 

CE Software, 222 

1108 

Certus Intemationai, 217 

1069 

Cheyenne Software, 175, 217 

1070 

Chipcom, 217 

1071 

Chronology, 90 

Codex, 197 

Coherent Research, 147 
Colorado Memory Systems, 27 

1077 


Commodore Business 
MiachineSp 245 
Compaq Computer, 240, 317 
Compex, 72 1309 

Computer Tyme, 217 1072 

Connect Computer, 217 1073 

Conneclix. 91 1165 

Co n su mere Software, 222 1109 

CorneH Univefsrty, 36B 


D 

Data General, 217 1074 

Dataproducts, 63 1293 

OaVtncI Systems, 222 1110 

Dayna Communications, 27 
Da^rom Data Products, 217 1081 
Deltasoft, 276 

DesignCAD, 276 1225 

Destiny Technology, 27 
Dlgilog,217 1032 

Digital Equipment, 27,135, 
163.197,217,333 1033 

Dolch Computer Systems, 62 1290 
Delphi n Software, 217 1084 



Eel in Technology, 72 1308 

Eidgenossiche Technische 
Hochschule, 135 

EKD Computer, 72 13T0 

Enable Software, 222 1111 

Epic Systems Group, 66 1280 

Epilogue Technology, 183 
ETI Software, 217 1085 

Executive Commur^ications 
Systems, 124 1002 


F 

Farallon Computing, 27,2S7 
Feilowes Manufactu ring, 66 1304 

Fifth Generation Systems, 217 1085 
Fresh Technology, 175,217 1087 

Frye Computer, 217 1088 


G 

Qazelle Systems, 217 10B9 

Olobalink, 124 1003 

GO, 27 

Grid Systems, 27 


H 

HandOff, 329 

Healthcare Information 
Services, 91 

Hewlett-Packard. 27,157. 
183,217,299 

High Performance Systems, 
91,329 

Horizons Technology, 217 
Hughes LAN Systems. 217 
Hydra Systems, 27 

1150 

1155 

1090 

1151 
1158 

1091 

1092 

1 

IBM, 27,107,117,155,157, 


163,197,217,207 

1093 

■com Simuletions, 86 

1281 

Imagine That, 329 

1149 

Info-South, Institute of 


Interamerican Studies, 82 

1277 

InFocus Systems, 27 


Institute of Advanced 


Study, 368 


Integraph, 124 

1010 

fntol, 27 


interactive Systems, 390 


International Data, 27 


International Data Science, 


217 

1094 

Internetix,2l7 

1095 

Interop, 183 


Interplay Productions, 91 

1154 

Irwin, 27 


t8icad.217 

1096 

nr PowerSystems, 68 

1302 


J 


Jr Ar Lomax Associates, 217 
JetForm, 82 

Joint Photographies Experts 
Group, 309 

1097 

1278 

K 


Kyocera, 27 


L 


LAN Support Group, 217 

1096 

Lancast, 76 

1313 

Langley Autosystems, 68 

1306 

Logos, 124 

1004 


M 


Mapinfo Systems. 62 
Mauswerks, 27 

Maynard Electronics, 27 

1275 

Microcom, 1D7, 217 

Microsoft 27,117,175, 

1099 

1220 

222, 287, 299, 326. 390 

1012 

1112 

1147 


Microtest, 72, 217 1100 

1307 

Mirror Technologies, 52,64 1172 

1300 


MIT, 147,388 

MMC AD Systems, 76 1272 

Momenta, 27 

Momentum Software, 78 1274 

Motion Picture Experts 
Groups, 309 
Motorola, 267 

Muttix, 90 1285 

Mylex, 240 1227 


N 

National Semiconductor, 27 
NCR, 27 

Netwise,33e 1224 

Network 8 Communication 
Technology, 217 1101 

Network Compulir^g ,217 1102 

Network General, 157, 217 1103 

Network I nterface, 217 1104 

Network Management , 217 1248 

Network Technology, 299 
Newer Technology, 64 1299 

Newtek, 245 1076 

Nexsys Electronics, 76 1312 

Next, 27 

Novefl, 107,157,183,217. 267, 
267,299,338 1221 

1223 
1249 

Novell/Anthem 

Electronics, 246 1228 

Nutek Computers. 27 
Nuvotech, 27 


O 

Open Systems Interconnection 


Network Management 
Forum. 103 

Optical Data Systems, 217 1250 


P 

Palindrorrw, 217 1251 

Pan American Health 
Organization, 124 1007 

Paradyne. 197 

Performance Technology, 287 
POqet Computer, 76 1315 

Portable Computing 
Systems, 78 1273 
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Portable Technologies, 6B 1303 

Powefbridgs, 267 

Prescience, 90 1284 

Proteon,157,217 1252 

ProTools,217 1253 


Q 

Quanta Press, 91 

1162 

R 

Racal-InterLan. 240 

1229 

Radio Shack. 245 

Remedy, 163 

Retix, 217 

1254 

S 

Saber Software, 217 

1255 

Science Advisory Board, 27 
Seiko Instrumonts, 63 

1294 

Shiva, 27 

SHRAM Memory 
Technologies. 27 

Siemens AG, 124 

1005 

Siemens NIxdorf Information 
Systems, 78 

1271 

Sigma Designs, 27 

Silicon Composers, 64 

1297 

Sitka, 222 

1113 

Smart Communicatiorvs, 124 

1006 

SNMP Research. 183 
Snowbird Software, 91 

1157 

Soft'SwItch, 222 

1114 

SoftShell Systems, 217 

1256 

Softbridge, 326 

1148 

Software Publishing, 27 

Sony, 27,245 

Sony Microsystems, 46 

1167 

Specialix, 76 

1314 

Spider Systems, 217 

1257 

Spinnaker Software, 27 

Stac Electronics, 27 

Standard Microsystems, 217 

1258 

StarTek, 217 

1259 

STOP, 27 

Sun Microsystems, 27,135, 
157,197,338, 390 
Synoptics Communications. 
27,167,197,217 

1260 

Systat, 91 

1164 

Systran Translation 

Systems. 124 

1008 


T 

T/Maker,9l 1156 

Tactics International. 82 1276 

Tandb^, 27 
Tandem Computers, 183 
Tandon, 52 1168 

Technology Dynamics, 217 1261 

Tetebit,217 1262 

TIGR Software. 217 1263 

TGV, 1B3 

The Printer V\torks. 63 1292 

The Santa Cruz 
Operation, 390 

Thomaa-Conred, 217 1264 

3Com. 217 1265 

Toshiba, 117 

Tovna Kuchin es, 124 1D09 

Tribune Pub! ishing, 91 1161 


U 

UMC.27 

Ungsrm ann-Bass ,217 1266 

Unisys, 217 1267 


United hAicroelectfonics, 27 
University of Adelaide. 183 
University of Cafifbmia, 331 
University of North Carolina, 27 


University of Toronto, 388 

University of Washington, 27 

Un li mited Systems, 91 1159 


V 

Vlslox,27 

Videoljogic, 264 981 

Virtual Technologies, 27 
Virtual Technology, 91 1166 

Vista Micros^ems, 281 979 

Vitafink Communications, 217 1268 
\toxyr^k,222 1115 


W 

Wang Laboratories, 27, 217 1269 

Wangtak, 27 

V^ls Fargo Bank, 207 

Western Olgftai.3i7 

Wolfram Research, 27 

Wsofongong Group, 217 1270 

WordPerfect. 117 

W>rkhor5es, 90 1286 


X 

Xian,265 1075 

Xing Technology, 27 
Xyplex, 183 


Z 

Ziroo, 91 1163 


A Message 
To Our 
Subscribers 

P ROM TIME TO TIME WE 
^ make the BYTE subscriber list 
available to other companies who wish 
to send our subscribers material about 
their products. We take great care to 
screen these companies, choosing on¬ 
ly those who are reputable, and whose 
products, services, or information we 
feel would be of interest to you. Direct 
mail is an efficient medium for present¬ 
ing the latest personal computer goods 
and services to our subscribers. 

Many BYTE subscribers appreciate 
this controlled use of our mailing list, 
and look forward to finding informa¬ 
tion of interest to them in the mail. 
Used are our subscribers’ names and 
addresses only (no other information 
we may have is ever given). 

While we believe the distribution of 
this information is of benefit to our 
subscribers, we firmly respect the 
wishes of any subscriber who does not 
want to receive such promotional litera¬ 
ture. Should you wish to restrict the 
use of your name, simply send your re¬ 
quest to the following address. 


EVTE Magazine 

Attn; Subscriber Service 

P.O. Box 555 

Hightstown, NJ 08520 R'lp 

ilnii 
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313FVELTD. 9018-108 

3eST-USA.9018-90 

3M 253 

ABACUS.251 

ABACUS 251 

ABTECH.INC 9018-113 

ABTECH.INC. 9018-113 

ACCEL CO..LTD 9018-104 

ADTECH. 90NE-21 

ADTECH. 90NE-21 

AQC ELECTRONICS COflP 9018-61 
AIMSOFT INT’L LIMITED 9018-16 

AK SYSTEMS. 356 

ALAOOIN KNOWLEDGE SYS.LT0 9018-148 
ALPHA PRODUCTS 369 

ALR. 2.3 

ALR. 2,3 

ALTEC TECHNOLOGY CORP 94 

AMD . 73 

AMDS LTD. 9018-42 

AMERICAN ADVANTECH 382 

AMERICAN ADVANTECH 362 

AMERICAN ADVANTECH 382 

AMERICAN SMALL BUSINESS 279 
AMS 364 

AMT.INTL. 374 

ANNA ANTHONY 368 

ANNABOOKS 338 

ANNABOOKS 347 

ANNABOOKS 347 

APL'PLUS/STSC 205 

APL*PLUS/STSC 205 

ARCTANGENT.INC 364 

ARCTANGENT.INC 364 
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ARIEL DESIGN. 90NE-13 

AROUND THE WORLD EXPORT 9018-92 
ARTISOFT 183 

ASHTON-TATE 111 

ASHTON-TATE 111 

ATICO. 9018-30,31 

ATRONICS 211 

911 

AURORA MECHATRONiCS 9018-81 
AUXO HUMAN RESOURCES B.V 9018-92 
AVOCET 272 

AVOCET 360 

AXESTECHNOLOGIES.INC 219 
AXIOMATIC 357 

AXIOMATIC 357 

B & B ELECTRONICS 364 

BECTERM.INC 360 

BELL ATLANTIC (N.A.) 273 

BEST POWER TECHNOLOGY 347 
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BINARY TECHNOLOGY. INC 362 
BITWISE 190 

BITWISE 190 

BIX 220,221 


BIX.. 

BIX 

BIX 

BIX. 

BIX. 


44 BLACK & WHITE INT'L 

45 BLACKSHIP COMPUTER SYS 

46 BLAST/COMM RESEARCH GRP 

47 BLAST/COMM RESEARCH GRP 

411 BLUE CHIP TECHNOLOGY 

412 BLUE CHIP TECHNOLOGY 

48 BORLAND INTERNATIONAL 
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59 C&JMICRONICS 373 
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572 CADRE 90NE-7 
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64 CAPITAL EQUIPMENT . 171 

527 CATHAY CX}MPUTB)&TECH 9(HS-116M 
628 CHAUMONT& ASSOCIATES 9080-7 

414 CLARION SOFTWARE 9018-77 

415 CLARION SOFTWARE 9018-77 

• CLEO COMMUNICATIONS 333 

416 CLOCKWORK SOFTWARE 9018-92 


Inquiry No. 

Page No. 

Inquiry No. 

Page No. 

65 

CNS. 

.215 

119 

FLYTECH TECHNOLOGY 

.77 

417 

COBALT BLUE. 

9018-64 

120 

FORVALAMERICA,INC 

87 

418 

COGNIVtSION RSRCH S.A. 

9018-86 

121 

FORVALAMERICA.INC 

87 

419 

COMPEX.INC. 

9018-73 

443 

FTP SOFTWARE.INC 

901837 

420 

COMPEX.INC 

9018-73 

444 

FTP SOFTWARE.INC 

901837 

421 

COMPEXINTL 

9018-90 

122 

GALACnCOMM. 

80,81 

66 

COMPUADD. 

113-118 

534 

GALAGRAPH LTD 

9018-143 

422 

COMPUCLASSICS 

9018-35 

445 

GAMMA. 

9018-36 

67 

COMPUCOM. 

357 

• 

GATEWAY 2000 

26A-D 

423 

COMPUSAVE INTL 

9018-59 

• 

GATEWAY 2000 9018-148A-B 

68 

COMPUSERVE. 

261 

123 

GENERIC SOFTWARE 

275 

286 

COMPUTER BAZAAR-DIV.OFTPC 365 

124 

GENOA 

189 

• 

COMPUTER DYNAMICS 9018-148C-D 

446 

QETRONICS COMPUTER PROD 9018-45 

69 

COMPUTER FRIENDS 

274 

447 

GFK HAMBURG 

9018-83 

70 

COMPUTER MODULES 

364 

125 

GLENCO ENGINEERING 

247 

71 

COMPUTER PRODUCTIONS.INC 150 

345 

GMM RESEARCH CORP 

360 

424 

COMPUTER QUICK 

9018-54 

126 

GRAPHTEC 

216 

573 

COMPUTER SALES PROF .INC 

90NE-5 

127 

GREENVIEW 

92 

574 

COMPUTER SALES PROF,INC 

90NE-5 

448 

GREY MATTER 

901895 

• 

COMPUTER SOLUTIONS. NW 90IS-148C-D 

128 

GTEK 

200 

72 

COMPUTERLANE 

363 

129 

GTEK 

200 

73 

COMPUTERWISE.INC 

357 

339 

G U I. CLEARINGHOUSE 

236 

74 

COMTROL 

334,335 

130 

HAUPPAUGE COMPUTER WORKS 53 

75 

COMTROL 

334,335 

131 

HERCULES. 

63 

425 

CONTROL TELEMETRY 

9018-78 

• 

HEWLETT-PACKARD NETWORK PROD55 

76 

CONTROL VISION 

364 

• 

HEWLETT-PACKARD PERIPH 42,43 

• 

COPIA INTERNATIONAL 

130 

132 

HIGH RES TECHNOLOGIES 

360 

426 

CORE PACIFIC ELECTRONICS90I8-69 

133 

HOME SMART COMPUTING 

375 

77 

COREL SYSTEMS CORPORATION 119 

134 

HOOLEON . 

346 

78 

COREL SYSTEMS CORPORATION 119 

635 

HSS 

9080-1 

79 

COVOX 

356 

636 

HSS 

90SO-1 

80 

COVOX . 

356 

135 

IBM - DISPLAY 

15 

427 

CTX INTERNATIONAL 

9018-65 

136 

1C EXPRESS 

373 

428 

CTX INTERNATIONAL 

9018-65 

151 

I.E.F. 

244 

81 

CURTIS.INC . 

304 

137 

IIYAMA ELECTRIC 

57 

• 

CURTIS MANUFACTURING CO 47 

460 

I.M.T. 

901874 

82 

CYBEX 

150 

449 

INEX INT'L 

901848 

429 

CYBEX 

9018-34 

149 

INFOCUS SYSTEMS.INC 

133 

83 

DATA COPY SERVICE OF TEXAS 362 

138 

INFORMATION & CONTROL LABS 266 

84 

DATACAP.INC 

358 

139 

INTEGRAND RESEARCH CORP 212 

85 

DATALUX CORPORATION 

160 

140 

INTEL 

84,85 

86 

DATALUX CORPORATION 

160 

141 

INTEL 

84,85 

87 

DATAQ INSTRUMENTS 

347 

142 

INTEL 

102,103 

88 

DATASTORM TECHNOLOGIES 159 

143 

INTEL 

102,103 

430 

OATATRONICS TECHNOLOGY 

9018-123 

146 

INTEL CORP 

347 

89 

DELL. 

CII.1 

637 

INTELECCORP 

9080-11 

551 

DERBYTECH COMPUTERS 

90MW-16 

638 

INTELEC CORP 

9080-11 

552 

DERBYTECH COMPUTERS 

90MW-16 

555 

INTERFACE GROUP 

90MW-2,3 

575 

DERBYTECH COMPUTERS 

90NE-27 

556 

INTERFACE GROUP 

90MW-2,3 

578 

DERBYTECH COMPUTERS 

90NE-27 

582 

INTERFACE GROUP 

90N£-2,3 

806 

DERBYTECH COMPUTERS 

90PC-23 

583 

INTERFACE GROUP 

90NE-2,3 

807 

DERBYTECH COMPUTERS 

90PC-23 

611 

INTERFACE GROUP 

90PC-2.3 

829 

DERBYTECH COMPUTERS 

9080-20 

612 

INTERFACE GROUP 

90PC-2,3 

630 

DERBYTECH COMPUTERS 

9080-20 

639 

INTERFACE GROUP 

9080-2,3 

432 

DIETRICH POS EQUIPMENT 

’ 90IS-96 

640 

INTERFACE GROUP 

9080-2,3 

91 

DIGITAL RESEARCH 

39 

528 

INTERLAND INFORMATION SYS 9018116-0 

92 

DIGITAL VISION 

328 

452 

INTERQUAD LTD 

90(85 

93 

DIGITAL VISION 

328 

147 

INVISIBLE SOFTWARE 

278 

94 

DIGITALK 

23 

148 

INVISIBLE SOFTWARE 

276 

531 

DlGrrECH(X)MPUTEnCO..LTD 90IS-116U 

150 

lOTECH 

375 

433 

DIPLOMAT SOFTWARE.INC 

90(8-94 

453 

10 ENGINEERING 

9018-21 

95 

DISTRIBUTED PROCESSING TECH 361 

454 

IQ ENGINEERING 

901821 

96 

DISTRIBUTED PROCESSING TECH 301 

813 

ISLAND SYSTEMS 

90PC-11 

97 

DIVERSIFIED COMPUTER 

368 

814 

ISLAND SYSTEMS 

90PC-11 

431 

D-LINK. 

9018-79 

535 

ISRAEL EXPORT INSTITUTE 9018-138 

98 

DOLCH COMPUTER 

49 

457 

IXI LTD 

9018-44 

99 

DTK 

166 

334 

JADE COMPUTER 

371 

100 

DTK 

166 

152 

JAMECO 

86.89 

434 

EAST COAST SOFTWARE 

9018-23 

153 

JAMECO ELECTRONICS 

347 

101 

EECS (EPHRAIM SYSTEMS) 

366 

461 

JC INFO SYSTEMS 

90(8-111 

519 

EI20 CORPORATION 9018-100,101 

8 

JDR MICRODEVICES 

383-385 

102 

ELCEE COMPUTEK 

292 

7 

JDR MICRODEVICES 

383-385 

103 

ELCEE COMPUTEK 

292 

154 

JEMINI ELECTRONICS 

366 

435 

ELECTRO SERVICE CORP 

9018-60 

155 

JENSEN TOOLS 

346 

104 

ELEX INTERNATIONAL 

101 

• 

JRNL OF OBJ ORIENTED PROG 90I8148G-H 

436 

ELEX INTERNATIONAL 

9018-91 

525 

J&J TECHNOLOGY CO..LTD90l8118-( 

105 

ELEXOR.INC 

364 

566 

KANDU/COMPUTER SO 

90MW-15 

• 

ELONEX 

9018-41 

567 

KANDU/COMPUTER SO 

90MW-15 

• 

EPSON 

20,21 

156 

KEA SYSTEMS LTD 

108 

106 

ERGO COMPUTERS 

74,75 

157 

KEITHLEY METRABYTE 

368 

107 

ESIX SYSTEMS 

259 

158 

KILA 

373 

553 

ESl/CAD WAREHOUSE 

90MW-13 

159 

KNAPCO 

204 

554 

ESIK^AD WAREHOUSE 

90MW-13 

160 

KNAPCO 

204 

577 

ESIK^AD WAREHOUSE 

90NE-18 

161 

KNOWLEDGE GARDEN 

263 

578 

ESl/CAD WAREHOUSE 

90NE-18 

523 

KUO FENG CORP 9018116B>C 

808 

ESl/CAD WAREHOUSE 

90PC-16 

462 

K-TALK COMMUNICATIONS 

901862 

809 

ESIAIAD WAREHOUSE 

90PC-16 

162 

LAGUNA CONVERSION SYSTEMS375 

831 

ESl/CAD WAREHOUSE 

9080-16 

163 

LAHEY. 

290 

632 

ESIK>\D WAREHOUSE 

9080-16 

279 

LANDMARK/SUPERSOFT 

173 

437 

ETAP INFORMATION TECH 

9018-55 

463 

LERNOUT & HAUSPIE 

90l8»a 

108 

EVENT HORIZONS. 

100 

536 

UGATURE 

90(8-145 

109 

EVEREX SYSTEMS 

5A-C 

335 

LINK COMPUTER GRAPHICS 375 

579 

EVOLUTION COMPUTING 

90NE-28 

336 

UNK COMPUTER GRAPHICS 375 

810 

EVOLUTION COMPUTING 

90PC-24 

164 

LIONHEART PRESS.INC 

346 

110 

FAIRCOM. 

313 

524 

UTEON TECHNOLOGY CORP 90I8116Q 

111 

FAJRCOM. 

313 

341 

LOGICAL DEVICES 

360 

112 

FALCO DATA PRODUCTS 

269 

342 

LOGICAL DEVICES 

360 

438 

FAST ELECTRONIC GMBH 

9018-93 

343 

LOGICAL DEVICES 

360 

439 

FAST TECHNOLOGY 

9018-57 

344 

LOGICAL DEVICES 

380 

440 

FAST TECHNOLOGY 

9018-57 

165 

LOGITECH 

. 177 

533 

FAXWORKS 

9018-144 

166 

LOGITECH 

177 

580 

FD MICROSYSTEMS 

90NE-2S 

187 

LOGITECH 

179 

581 

FD MICROSYSTEMS 

90NE-25 

168 

LOGITECH 

179 

633 

FD MICROSYSTEMS 

9080-13 

169 

LOGITECH 

181 

634 

FD MICROSYSTEMS 

9080-13 

170 

LOGITECH 

. 181 

441 

RNLUX/PLANARINTLLTD 

9018-119 

464 

LONGSHINE ELECTRONICS CORP 901863 

442 

FIRMA IGF! 

901S.121 

171 

lotus. 

29 

113 

RRST SOURCE INTERNATIONAL 367 

256 

LOTUS WPD (SAMNA) 

143 

114 

RRST SOURCE INTERNATIONAL 387 

257 

LOTUS WPD (SAMNA) . 

. . 143 

115 

RRSTMARK TECHNOLOGIES 128 

258 

LOTUS WPD (SAMNA) 

144-145 

116 

RRSTMARK TECHNOLOGIES 128 

259 

LOTUS WPD (SAMNA) 

144-145 

118 

FLYTECH TECHNOLOGY 

77 

260 

LOTUS WPD (SAMNA)_ 

. 146 


Inquiry No. 


Pago No. 


261 LOTUS WPD (SAMNA) . . 146 

465 LOYALTY FOUNDER ENT 9018-125 

172 LYBEN COMPUTER SYSTEMS 346 

537 MAKASHADVCD PIEZO TECH 9018-141 

• MANCHESTER EQUIP 90NE-16A-B 

586 MANCHESTER EQUIP 90NE-17 

173 MAP INFO 112 

• MARK WILLIAMS. 93 

538 MASHOV 9018-147 

174 MATHSOFT.INC. 291 

468 MEGADATA 9018-76 

467 MEGADATA.9018-76 

175 MEGASOFT. 366 

176 MEGATEL COMPUTER TECH 262 
347 MEGATEL COMPUTER TECH 305 

177 MERRITT COMPUTER PRODUCTS . 304 

615 METAWARE.INC. 90PC-17 

178 METHOD SYSTEMS.362 

179 MICEPTINSTRUMENTS.INC 362 

180 MICEPTINSTRUMENTS.INC . 362 

181 MICRO SOLUTIONS COMP. PROD 130 

182 MICRO STAR LABORATORIES 83 

557 MICROCOM COMPUTERS 90MW-7 

587 MICROCOM COMPUTERS 90NE-19 

• MICROCOMPUTER MKTG.CNCL 370 

• MICROCOMPUTER MKTG.CNCL90NE-26 

• MICROCOMPUTER MKTG.CNCL908O-15 

• MICROCOMPUTER MKTG.CNCL,(INT'L) 273 

468 MICROGRAFX 9018-29 

183 MICRONICS 131 

469 MICROPRESS.INC 9018-68 

470 MICROPRESS.INC 9018-68 

184 MICROPROCESSORS UNUMITED 366 

• MICROSOFT 8,9 

• MICROSOFT 19 

• MICROWAY 79 

• MICROWAY . 182 

• MICROWAY .316 

520 MIDORI ELECTRONICS CO..LTD90iS-103 

185 MIGRAPH.INC 347 

471 MINOLTA GMBH 9018-19 

186 MIX SOFTWARE 315 

187 MKS 337 

IBS MONOLITHIC SYSTEMS CORP 270 

189 MOORE BUSINESS PRODUCTS 346 

190 MYLEX CORP 289 

191 MYLEX CORP 289 

472 MYOOA,INC 9018-87 

473 MYOOA,INC 9018-87 

558 MYODA.INC 90MW-11 

559 MYODA,INC 90MW-11 

588 MYODA.INC 90NE-1 

589 MYODA,INC 90NE-1 

616 MYODA.INC 90PC-9 

617 MYODA.INC 90PC-9 

641 MYOOA.INC 9080-9 

642 MYODA.INC 9080-9 

192 NANAO 169 

193 NANAO 169 

194 NANTUCKET. 191 

195 NATIONAL INSTRUMENTS 346 

196 NATIONAL INSTRUMENTS CHI 

‘ NATIONAL INSTRUMENTS 9018-148A-B 

560 NCGA/NAT COMP GRAPHIC ASSOC 90MW-8 

561 NCGA/NAT.COMP GRAPHIC ASSOC 90MW-8 
368 
165 
372 

9018-27 
230 
230 
324 
120 
120 
192,193 
194,195 
196 
234A-B 
90PC-20.21 
■ 286 
206 
9018-33 
271 
190 
358 
172 
97 
110 
364 
209 
209 


197 NCI 

198 NEC SYSTEMS. 

199 NEVADA COMPUTER 

474 NEXTBASE 

200 NO NOISE CORP 

201 NO NOISE CORP 

202 NOHAUCORP 

203 NORAD 

204 NORAD 

205 NORTHGATE 

206 NORTHGATE 

* NORTHGATE 

* NRI/MCGRAW-HILL 

618 NSTL. 

207 NU-MEGA TECHNOLOGIES 

208 OAKLAND GROUP.INC 

475 OLIVETTI 

331 OMNITEL. 

209 OPENETWORK 

210 OVERLAND DATA 

211 PACIFIC COMPUTER 

212 PARASYSTEMS.INC 

213 PATTON & PATTON. 

214 PC COMPUTER RENTAL 

337 PC POWER & COOLING.INC 

338 PC POWER &COOUNG,INC 

476 PECAN SOFTWARE (EUROPE) LTD 9018-32 

215 PERCEPTIVE SOLUTIONS ... 137 

216 PERCEPTIVE SOLUTIONS 137 

218 PERISOL TECHNOLOGIES . 358 

219 PERSONAL TEX. 339 

220 PHAR LAP SOFTWARE 138A-B 

221 PHAR LAP SOFTWARE.139 

477 PHIUPS 9018-13 

479 PHIUPS PERIPHERALS 9018-39 

222 PINNACLE MICRO. 99 

223 PINNACLE MICRO 99 

478 PIONEER COMPUTER.INC 90IS-129 

224 PLUS DEVELOPMENT. 323 

225 PRECISION DATA PRODUCTS 368 

480 PRECISION SOFTWARE 9018-9 

455 PRIVATE LABEL PCS.INC 9018-56 

456 PRIVATE LABEL PCS.INC 9018-56 

226 PROCOMP USA,INC.366 

481 PROGRAMMERS ODYSSEY 9018-98 

* PROGRAMMER’SJOURNAL . 90IS-148E-F 

227 PROGRAMMER'S PARADISE 50,51 
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To get further Information on the pro<lucts advertised in BYTE, fill out the reader 
service card by circling the numbers on the card that correspond to the inquiry 
number Fisted with the advertiser. This Index is provided as an additional service 
by the publisher, who assumes no liability for errors or omissions. 


Inquiry No- 

‘ PROGRAMMER'S SHOP . 237-230 

4i2 PROLOG DEVELOPMEnT/lDEA OOIS<T33 

403 PROLOG DEVELOPMEJ^T/IDEA 90IS-133 

228 PROTECH MARKETIlVtG . 81 

300 Pf^^rOVIEW development 00 90NE-24 

611 PftOTOViEW DEVELOPMENT 00 SOPTMS 

229 PSEUDOCORP.- 362 

230 P, SHERMAN ENTERPaiSeS 360 

240 QUA TECH . 344 

241 QUA TECH. 344 

242 QUA TECH.344 

243 QUA TECH . 344 

244 QUA TECH 344 

240 QUA TECH.344 

246 QUA TECH 344 

247 QUA TECH.344 

246 QUA TECH.344 

231 QUALSTAR . . , 376 

233 QUARTERDECK.24,20 

234 RAD DATA COMM JNC .346 

539 PAD OATA COMM JNC.90IS-142 

235 RADIO SHACK CIV 

236 RAIMA CQHP. 67 

404 RAIMA CORP 90IS-11 

237 RAINBOW 109 

238 RAINBOW.109 

239 RAINDROP SOFTWARE.152 

‘ REASONABLE S0LUTl0lMS90IS-14eA-S 

250 RECOGNITACORP . 110 

562 RESOURCE CONCEPTS. INC 90 HrW-S 
063 RESOURCE CONCEPTS, INC OOMW'5 
591 RESOURCE CONCEPTS, INC 90NE-11 
092 RESOURCE CONCEPTS,INC 90NE-11 

620 RESOURCE CONCEPTS,INC idPOS 

621 RESOURCE CONCEPTS JNC 9QPC-6 

643 RESOURCE CONCEPTS,INC 90SO-5 

644 RESOURCE CONCEPTS, INC OOSO-S 

405 REXTECHN IK COMPUTER 6MBH90ia-30 


251 ROLAND DIGITAL. .121 

252 ROLAND DJGrTAL.121 

253 ROSE ELECTRONICS .. 340 

254 ROYKCHE.106 


Inquiry No, Pngfi No. 

529 RUNTQPJNC . 90I&-118Q 

255 S* DEVELOPMENT CORP 153 


564 SAINT CROIX COMPUTER CORPOOMW't 
505 SAINT CROIX COMPUTER GGRP90MW-t 

593 SAINT CROIX COMPUTER CORP BONERS 

594 SAINT CRQIX COMPUTER CORP 90NE-9 

406 SANKYOSEIKirU.K.JLTD 90(S-116 

202 SANTA CHUZ OPEFIATION .69 

407 SCHNELLMANN INTERSANDEL5 AG 96I&49 

203 SCIENTIEIC ENDEAVORS.120 

406 SCOTTSDALE SYSTEMS OOlS^Tl 

409 SEIKO INSTRUMENTS.9<M5-47 

522 SEKISUI CHEMICAL GO .LTD . OOIS-105 

264 5EOUITER SOFTWARE 256 

490 SIEMe^NIXDORPlNRDSYS 9015-14,15 

492 5IREX COMPUTERS OOIS-53 

■ SMALL COMPUTER BOCK CLUB 106A.-B 

• SMALL COMPUTER BOOK CLUB 167 

265 SN'W COMP 8 ELECT. 290 

* SOFTLINE . . 90IS-49 

493 ^FTWARE CONSTRUCTION 901S-43 

494 SOFTWARE OMI.90IS-12 

497 SOLUTION SYSTEMS 90*S-136 

266 SPECTRUM SOFTWARE. 264 

267 SPSS. 134 

268 STAC ELECTRONICS 141 

269 STAC ELECTRONICS. 141 

270 STARWARE PUBLISHING CORP 360 

27! STATSOFT . 105 

272 STORAGE DIMENSIONS 263 

273 STORAGE DIMENSIONS. 203 

276 SUMMAGRAPHiCS 1S6 

277 SUMMAGRAPHICS .156 

276 SUMMAGRAPHICS . 156 

540 SUMMIT SOFTWARE LTD 90IS-146 
539 SUN'S EIECTRONICS CO .LTD OWS-TieS 
496 SURAH 9WS-94 

260 SYSTAT. 174 

261 TALKING TECHNOLCX3V. 362 

622 TANGENT COMPUTERS 9aPC-13 

499 TEAC.90IS-e 

282 TECHNOLOGY POWER ENT 357 


Inquiry Nb. Pogs No. 

500 TECHPOWERCO .LTD OOlS-46 

263 TEKTRONIX 30,31 

264 TEKTRONIX.30.31 

285 THLCON 293 

232 TEH)OI|ylU^X>^T10NSaB^^ 

287 TEST TECHNOLOGY. 366 

* TEXAS INSTRUMENTS 16.t7 

■ TEXAS instruments 201 

* TEXAS MICROSYSTEMS SBA-B 

286 TEXAS MICROSYSTEMS 56,69 

269 TRE COMPUTER MUSEUM 295 

290 THE PERISCOPE CO 312 

291 TRE PERI SCOPE CO.312 

292 THE SOFTWARE LINK. 303 

293 THE SOFTWARE LINK 363 

519 TIKO COMPUTERS.90IS-135 

502 TOLTRAN LTD 90IS-62 

503 TOLTRAN LTD.90IS-62 

504 TOP-LINK COMPUTER CO.,LTD 9OIS-50 

595 TOP4.INK CQMPLfTER CO .LTD 90NE-22 

294 TOSHIBA AMERICA 1D6A~H 

295 TOSHIBA AMERICA.1Q6A-H 

296 TOSHIBA AMERICAN A) . 199 

297 TOSHIBA AMERICA jN .a). 199 

299 TOSHIBAAMERIC^DJSCDIV.) 35-37 

300 TOUCH BASE SYSTEMS 96 

* TOUCH BASE SYSTEMS 90lS'-|4SD-D 

301 TOUCHSTONE SOFTWARE 95 

302 TOUCHSTONE SOFTWARE.95 

591 TP ENTERPRISE LTO.90IS-52 

' TRAN S ERA,INC 99lS-14eG-H 

363 TREND SYSTEMS . 361 

565 TRANGLE DIGITAL SER. LTD 90IS-90 

364 TRIBAL MfCHOSYSTEMS CORP 373 

305 TRIBAL MICROSYSTEMS CORP 373 

306 TRI-STAR COMPUTER.7 

367 TRUEVISION 161 

306 TULIN CORP . . 326 

369 TURBOPCWEH .3t1 

566 TWINHEADJNT'LCORP 96IS-50,51 

596 TYSTAB ELECTRONICS CO .LTD96ME-15 
623 TYSTAR ELECTRONICS CO.XTD OOPC’T 


IrTquIry No. Page No, 

316 UHC.343 

490 UNFBIT 90IS-97 

311 UNICORE SOFTWARE 152 

312 unicorn.359 

507 UNIVERSAL DATA SYSTEMS 9IXS-2S 
509 UNIVERSALDATASVSTEMS 9(XS-25 

313 UNIVERSAL MEMORY 359 

314 UNIVERSAL MEMORY 359 

- UNIXWQRLD. 330A-B 

■ UNIXWORLD . 331 

315 UPGRADES.ETC.373 

509 UP-SAFE INDUSTRIAL CORP 90I&-70 
516 USA SOFTWARE K)lS-2 

346 U,S, MARKET! NG.ING 300 

511 VDS. 90IS-115 

310 VERBATIM .12,13 

317 VERBATJM . . . 12,13 

310 VERMONT CREATIVE SOFTWARE 33 

512 VIKING SOFTWARE 9013-64 

513 VISIONETICS INT L.90I5-74 

514 VIZIFLEX SEELS.9613-66 

319 VOGON enterprises LTD_306 

515 VOGON ENTERPRISES LTD 9615-127 

516 WALKER .RICHER k aUINN,INC 90IS-197 

320 WESTERN TELEMARC . 347 

321 WIESEMANN&THEISGMBH 360 
526 WINTECHTECH.CO.,LTD . 9nS-1t0K 

322 WINTEK .. . 369 

- WORD PERFECT MAQAZINE 9D1S-146E-P 

323 XELTEK 366 

324 XELTEK.366 

325 XELTEK.366 

SIT ZENDEX 90IS-49 

325 ZENITH 151 

327 ZEOS INTERNATIONAL 70,71 

320 ZEHtCON. 346 

• ZOFITECH.INC.41 

329 Z-WORLD ENGINEERING 364 

330 Z-WORLD ENGINEERING 364 
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267 NU-MEGATECHNOUOGieS 266 

219 PERSONAL TEX.339 

464 RAIMA CORP. 90IS-11 

266 SPECTRUM SOFTWARE , . 264 

267 SPSS 134 


271 STATSOFT. 

280 SVSTAT. . 

301 TOUCHSTONE SOFTWARE, 

302 TOUGH STONE SOFTWARE. 
322 WINTEK 


105 

174 

95 

95 

356 


946 IBMAWSDDS APPLICATIONS— 

Mlscalleneoua 

51 BUREAU OF ELECTRON 10 PUBL 96 

52 BUREAUOFELECTRONICPUBL 96 

415 CLOCKWORK SOFTWARE 90IS-92 
166 EVENT HORIZONS.100 

115 FIHSTMARK technolog FES 128 

116 FIRSTMARK TECHNOLOGIES 126 

469 MICROPRESSJNC 9DIS-66 

476 MJCROPRESS,INC 9015-66 

* MICROSOFT 6,9 

- MICROSOFT.19 

264 ROYKORE 106 

949 IBH/HSDDS APPUCATIONS- 

Wbrd Pmcasairtg 

256 LOTUS WPDfSAMNAl .143 

257 LOTUS WPD SAMNA . 143 

258 LOTUS WPD(SAMNA . .144.145 

259 yOTUSWPDtSAMNA) ..144.145 

266 LOTUSWPD SAMNA .146 

261 LOTUS WPD(SAMNAJ.. 146 

540 SUMMIT SOFTWARE LTD 90IS-146 

502 TOLTRANLTD. 90IS-62 

503 TOLTRANLTD.90IS-62 


956 


IBM/MSDOS — CAD 


19 AMERICAN SMALL BUSINESS . 279 

20 AMS . 364 

102 ELCEECOMPUTEK.292 

103 ELCEECOMPUTEK. 292 

553 ESI/CAD WAREHOUSE . 90MW-13 

554 ESVCAD WAREHOUSE OOMW-IS 
577 ESirCAD WAREHOUSE 90NE-16 
576 ESUCAD WAREHOUSE 90NE-1B 

608 ESI/CAD WAREHOUSE 90PC-16 

609 ESWCAD WAREHOUSE . 9DPC-16 

631 ES^CAO WAREHOUSE 90SO16 
832 eSt/CAD WAREHOUSE 90SO-16 
579 EVOLUTION COM PUD NG 9aNE-26 

610 EVOLUTION COMPUTING 90PC-24 

123 GENERIC SOFTWARE. . 275 

475 OLIVETTI .90IS-33 


Inquiry Na. 




951 IBM/MSDOS - COMMUNtCATIONS 

46 BLAST/COMM RESEARCH GRP 226 

47 BLAST/COMM RESEARCH QfiP 226 

419 COMPEX.INC.90IS^73 

420 COMPEX.INC.90IS-73 

86 DATASTORM TECHNOLOGIES . 159 

434 EAST COAST SOFTWARE . 90tS-23 
533 FAXWORKS.9015-144 

443 FTP SOFTWARE , INC . 90IS^7 

444 FTP SOFTWARE JNC 90I&-37 

122 GALACTECOMM 60,91 

147 INVISIBLE SOFTWARE 276 

146 INVISIBLE SOFTWARE . 276 

652_IBM/MSDOS — GRAPHICS 

9 ABACUS. 251 

10 ABACUS. 2S1 

102 ELCEECOMPUTEK.292 

103 ELCEE COMPUTEK. 292 

136 INFORMATION 8 CONTROL LASS. 286 

536 LIGATURE.90IS-145 

469 MICROGRAFX.9(HS-2fl 

560 NCGA^ATCOMP.SRAPHIC ASSOC 9DUW4 

561 NCCWNAT.COMPGHAPHICASSO^ 

254 ROYKORE..106 

283 SCIENTIFIC ENDEAVORS.129 

270 STARWARE PUBLISHING CORP 360 

307 TRUEVISION.161 

316 VERMONT CREATIVE SOFTWARE 33 


953 


I8M/MSDOS-LAN 


77 CORE L SYSTE MS CORP.119 

76 COREL SYSTEMS CORP. 1l9 

104 ELEX INTERNATIONAL.101 

436 ELEX INTERNATIONAL , 9018-91 

516 WALKEH,R1CKER8QUIMX,INC 90IS-1O7 

»54_IBM/MSDQS — LANGUAGEB 

274 APL'PLUSffiTSC 

275 APL‘PLUSfSTBC 

48 BORLAND INTERNATIONAL 

49 BORLAND INTERNATIONAL . 

65 CNS. 

417 COBALT BLUE 

110 FAIflCOM 

111 FAIRCOM 
163 LAHEY, . 

106 MIX SOFTWARE 
167 MKS 
T84 NANTUCKET 
492 PflOlCO OEVElDPMENf/loeA 
463 PROLOG DEVELOPWEMT^IOEA 9018-133 

229 PSEUDOCORP.382 

239 RAINDROP SOFTWARE 152 

264 SEQU ITER SOFTWARE. 256 

497 SOLUTION SYSTEMS 9015-136 

ZORTECH.INC. .41 

m IBM/MSDOS - UTILITES 



9015-106 
. 272 

266 
9DIS-40 
90IS-77 
9015^77 
. . 136 

.23 

9618-38 
.92 


401 313R/ELTD 
‘ AVOCET 

44 SLACK a WHITE JNTL 

413 0 SOURCE. 

414 CLAR ION software 

415 CLARION SOFTWARE . 

' COPIA INTERNATIONAL 

94 DIGITALK. 

445 GAMMA . 

127 GREEN VIEW . 

613 ISLAND SYSTEMS , 90PC-11 

614 ISLAND systems. 90PC-11 

460 I.M.T. 9015-74 

161 KNOWLEDGE GARDEN. 203 

279 LANDMARK/SUPERSOFT , , 173 

536 MASHOV.90IS-147 

207 NU-MEG A TECHNOLOGIES , 296 

206 OAKLAND GROUP,!NC . . 206 

206 OPENETWORK. ffO 

476 PECAN SOFTVWAf^UROPE) LTD 6018-32 
226 PHAR LAPSOmARE .. l asA-S 

221 PHAR LAP SOFTWARE.139 

590 PROTOVIEW DEVELOPMENT CO 90NE-24 
616 PTOTUVIEW DEVELOPMENT CO 96PC-15 

233 OUARrrERDECK.24,25 

497 SOLUDON SYSTEMS . 6015-138 

287 TEST TECHNOLOGY. 369 

309 TURBOPOWER .311 

31S UPGRADES.ETC . 373 

319 VOQON ENTERPRISES LTD .. 366 

956 OTHER APPUCATIO»£- 

Buslnna Of flcfl 

28 ARCHER BU SIN ESS PRODUCTS 350 

657 OTHER APPUCATIOH 8 — 

SclantIfIc/Technical 

65 CNS .215 

650 OTHER APPLIQATZONS— 

MIsiallaneous 

512 VIKING SOFTWARE , , 9015-54 

959 __OTHEft — CAD 

174 MATHSOFT.INC. 291 

960 OTHER — CROSS DEVELOPMENT 

110 FAIRCOM . 313 

111 FAIRCOM . 313 

457 IXI LTD.9015-44 


Inquiry No. 


I No. 


■ TEXAS INSTRUMENTS .18,17 

>61 _ OTHER-LANGUAGES 

274 APL‘PLUS/STSC. 205 

275 APL'PLUS^STSC.205 

* BINARY TECHNOLOGY, INC 362 

110 FAIRCOM . 313 

111 FAIRCOM ..313 

615 METAWARE.INC. 90PC-17 

>62 OTHER-^UTILITES 


127 

239 

GREEN VIEW. 

RAINDROP SOFTWARE.. . 

.92 

.152 

963 

DESKTOP 


PUBLISHING 

102 

ELCEECOMPUTEK. 

. 292 

103 

ELCEE OOMPUTBK. 

. 292 

964 

EDUCATIONAL/ 


INSTRUCTIONAL 


ABACUS . 251 

ABACUS. 251 

AMERICAN ADVANTECH 302 

ANNABOOKS.336 

BYTE BACK ISSUES . . 308 

BYTE BACK ISSUES 9015-72 

BYTE BACK ISSUES . 90SO-19 

BYTE BITS 90IS-98 

BYTE BOOK CLUB 122A-B 

BYTEBOOKCLUB 122,133 

BYTECARDDECK 90PC-19 

BYTE CARD DECK MNE-20 

BYTE CARD DECK . MSD-17 

BYTE CHANGE OF ADDRESS 336 
BYTE SUB MESSAGE 262 

BYTE SUB SERVICE . 250 

BYTEWEEK/NEWSLETTEfl (1NT L) 199 
BYTEWEEtUNEWSL ETTE R. 260 

eVTEWEElUNEWSLETTER 90IS-67 
INTERFACE GROUP 90MW-2.3 

INTERFACE GROUP 90MW-2,3 

INTERFACE GROUP 90NE-2,3 

INTERFACE GROUP 90NE-2,3 

INTERFACE GROUP . 90PC-2.3 
INTERFACE GROUP 90PC-2,3 

INTERFACE GROUP 9080-2,3 

INTERFACE GROUP 90SO-2,3 

NRlflMCGRAWHiLL. 234A^B 

SMALL COMPUTER BOOKCLUB IBSA^B 
SMALL COMPUTER BOOK CLUB 187 
THE COMPUTER MUSE UM 205 

UNIXWORLD. 330A-B 

UNlXWOflLD . 331 

Wl ESE MANN 6 THEIS GMBH 360 


555 

558 

562 

563 
811 
812 


266 

321 


965 


MAIL ORDER/ 
RETAIL 


402 3EST- USA ..9015-90 

532 ALADDIN KNOWLEDGE SYS. LTD 9018-148 

21 AMT. INT'L.374 

25 ANNABOOKS. 347 

* AROUN D THE WORLD EXPORT 9015-92 

406 ATICO. 9015-30,31 

409 AURORA MCCHATRONICS , 90IS-81 

38 B ^ H ELECTRONICS. 364 

41 BEST POWER TECHNOLOGY . 347 
412 blue CHIP TECHNOLOGY 9018-96 

56 B&C MICROSYSTEMS. 373 

57 B8C MICROSYSTEMS. 375 

59 B&C MICROSYSTEMS 375 

80 CAD SOFTWARE . 347 

421 COMPEX INFL.9015-90 

422 COMPUCLASSICS ... . 9atS-35 

423 COMPUSAVE INT L.9018-59 

296 COMPUTER BAZAAR-DIV-OFTPC 395 

424 COMPUTER OUlCK.9018-54 

573 COMPUTER SALES PROF.JNC BONE-S 

574 COMPUTER SALES PROF. .INC 90NE-5 

72 COMPUTEHLANE . 363 

67 DATAQ INSTRUMENTS. 347 

551 DERBYTECH COM PUTE RS 60M W-16 

552 DERBYTECH COMPUTE RS 90M W-19 

575 DERBYTECH COMPUTERS 90NE-27 

576 DERBYTECH COMPUTERS 90NE-27 
806 DERBYTECH COMPUTERS 90PC-23 
607 DERBYTECHCOMPUTERS 90PC-23 

629 DERBYTECH COMPUTERS 9080-20 

630 DERBYTECH COMPUTERS 9080-20 

439 FAST TECHNOLOGY 9015-57 

440 FAST TECHNOLOGY.9018-57 

560 FD MICROSYSTEMS 90NE-25 

581 FD MICROSYSTEMS . 90NE-26 

933 FD MICROSYSTEMS . 9050-13 

634 FD MICROSYSTEMS . 9080-13 

113 first SOURCE INTERNAT10NAL367 

114 FIRST SOURCE INTEnNATIONAL367 

445 GREY MATTER.6018-95 

336 G.UJ. CLEARINGHOUSE , 236 

134 HOOLEON .. 346 

835 HSS. 9080-1 

636 HSS. 9050-1 

138 1C EXPRESS. 373 

449 INEXINT L. 9015-46 

146 INTEL CORP. 34? 

153 JAMECO ELECTRONICS. 347 

6 JDRMICFtODEVICES , , 3S3-38S 

7 JDR MICRODEVICES. 383-385 


Inquiry No. 


Pago No. 


155 JENSEN TOOLS. 346 

566 KANDU/COMPUTER SO 90MW-1S 
507 KANDU^COMPUTER SO . 90MW-1B 
157 KEITHLEYMETRABYTE . 369 

164 LIONHEART PRESS, INC. 345 

172 LYBEN COMPUTER SYSTEMS 346 

‘ MARK WILLIAMS .93 

557 MICHOCOMOOMPUTEHS 90MW-7 
597 MICROCOM COMPUTERS 9DNE-19 

■ MICROCOMPUTER MKIO.CMCL IINT'U 273 
‘ MICROCOMPUTER MKTG.CNCL 370 
' MICROCOMPUTER MKTG.CMCL 90NE-26 

■ MICROCOMPUTER MKIO CNCL 905D-15 

165 MIGRAPH.INC. 347 

189 MOORE BUSINESS PRODUCTS 346 

472 MVODA,INC 0OIS-97 

473 MYODA.INC 9018-87 

556 MVQDAINC . 90MW-1t 

559 MYODA.INC 90iyiW-11 

568 MYODA,INC 90NE-1 

599 MYODA.INC 90NE-1 

615 MYODA.INC.60PC-9 

617 MYODA.INC . 90PC-9 

641 MYODA.INC . 9080-9 

942 MYODA.INC . 9080-9 

195 NARONAL INSTRUMENTS 348 

196 NEVADA COMPUTER. 372 

200 NO NOISE CORP. 230 

201 NONOiSECORP. 230 

206 NORTHGATE. .192.193 

206 NORTHGATE .194,165 

‘ NORTHGATE.196 

211 PACIFIC COMPUTER. 172 

455 PRIVATE LABEL PCS,INC . 9015-56 

456 PRIVATE LABEL PCS,INC 9018-58 
461 PROGRAMMERS ODYSSEY 9015-99 
227 PROGRAMMER'S PARADISE 50,51 

* PROGRAMMER'S SHOP . 237-239 

234 RADDATACOMM.,INC , 349 

562 resource CONCEPTS,INC90MW-5 

563 RESOURCE CONCePTS.INC90MW-S 
5H1 RESOURCE CONCEPTS.INC OONE-H 
562 RESOURCE CONCEPTB.INC 60Ni-1t 
520 RESOURCE CONCEPTS,INC 9QP0.5 
621 RESOURCE concepts , ENC 90PC-5 

643 RESOURCE CONCEPTS,INC 9080-5 

644 RESOURCE CONCEPTS, INC 9050-5 

564 SAINT CROIX COMPUTER CORP 90H W-1 

565 SAINT CROIX CQMPUTFR CORP goM W-1 

663 SAINT CROIX COMPUTER CORP 90NE-9 
094 SAINT CROIX COMPUTER CORP . 90NE-6 
467 SCHNELLMANNINTEBHANDELS AS 901549 
469 SCOTTSDALE SYSTEMS . 9018^71 
285 SN 'W COMP a ELECT. 290 

■ SOFTHNE .90IS-49 

463 software CONSTRUCTION . 9018-43 
262 TECHNOLOGY POWER ENT . 357 

516 TIRO COMPUTERS 9018-135 

303 TREND SYSTEMS 361 

312 UNICORN. 

313 UNIVERSAL MEMORY 

314 UNI VERSAL MEMORY 

510 USA SOFTWARE.9018-2 

320 WESTERN TELEMATIC. 347 

617 ZENDEX . 9018-49 

327 ZEOS INTERNATIONAL_70,71 

328 ZERICON . 346 


966 


MISCELLANEOUS 


8 3M 253 

23 ANNABOOKS.338 

■ BYTE CEBIT.9018-114 

97 DIVERSIFIED COMPUTER. 366 

435 ELECTHO SERVICE CORP 9018-60 

535 ISRAEL EXPORT IN8TTTUTE 9018-136 

200 NONOISECORP . 230 

201 NONOISECORP. 230 

214 PC COMPUTER RENTAL 364 

316 VERBATIM .12,13 

317 VERBATIM. 12,13 


967 


ON-LINE 

SERVICES 


450 

SIX. 

.. 220,221 

* 

BIX. 

270 

• 

BIX. 

.293 


BIX. 

9(HS-34 


BIX. 

.9018-56 

n 

BIX. 

. . 9018-76 

» 

BIX. 

. 90NE-10 

■ 

BIX.. 

.60PC-22 


BIX... 

.90SO-16 

54 

BVTEPUBLICATIONS/DEMOLINK 325 


68 COMPUSERVE. 261 

71 COMPUTER PRODUCTIONS,INC ISO 
232 laECCMAIUNICATICXISCLEAFIIHCMSE.TIU-B 


968 


OPERATING 

SYSTEMS 


91 DIGITAL RESEARCH. 

107 ESIX SYSTEMS . . 

^ MARK WILLIAMS 
262 SANTA CRUZ OPERATION 
310 UHC. 


39 

259 

93 

69 

343 


969 


RECRUITMENT 


410 AUXO human RESOURCES B.V.90IS-92 


MARCH 199J - BYTE 381 








































































































































































REQUEST FREE PRODUCT INFORMATION BY FAX 


Just fax this page to 1-40-637-4343. Save time because your request for information will be 
processed immediately. 



Circle the numbers 
below which correspond 
to the numbers assigned 
to advertisers and pro¬ 
ducts that interest you. 


a 


Check off the answers to 
questions “A’" through “E". 



Print your name^ 
address, and £ax number 
clearly on the form. 


Q Remove this page or 
copy this page clearly 
and tax it to the number 
above. 


Fill out this coupon carefuDy. iq^EASE PRINT. 


Name 


Title 


Company 


Address 


City 


Stace/Province Zip 


Country 

( ) __ ( ) 

Phone Number Fax Number 


A* Whni is your primary job 
fuitctlou/prlndpal area of respotisiblUty? 
tCheek one.) 

1 □ MIS/DP 

2 □ Programmer/Systems Analyst 

3 □ Adminisiratmn/Managemeni 

4 □ Sal^Marketlng 

5 □ Engineer/Scientlst 

oQ Other 

B. What is your level of managemeiii 
responsibility? 

7 □ Senior-level 
s □ Middle-level 
9 n Professional 

C. Are you a reseller (VAR, VAIk Pealer, 
Consultant)? 

iQ □ Yes 11 □ No 


D. What operatLag systems are you currently 
using? (Chech all that applv.) 

12 □ PC/MS-DOS 

13 P DOS + Windows 
H DOS/2 

13 □ UNIX 
ifiO MacOS 
IT O VAXA'MS 

£. For how maiiy people do you the 

purchase of tiardwire or software? 

18 n 1-25 
IV n 26-50 

20 □ 51-99 

21 □ too Of more 


Inquiry Numbers 1-495 Inquiry Numbers 49&-93U Inquiry Numbers 991-1479 


1 

2 

3 

4 

5 

6 

7 

8 

9 

ID 

11 

496 

497 

490 

499 

500 

501 

502 

503 

504 

505 

506 

991 992 993 994 995 99© 997 998 999 1000 1001 

12 

13 

14 

IS 

16 

17 

18 

19 

20 

21 

22 

507 

500 

509 

510 

511 

512 

513 

514 

515 

516 

517 

100210031 004 IMS 1006 10071000 1009 1010 1011 1012 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

51 a 

519 

520 

521 

522 

523 

524 

525 

526 

527 

520 

1013 1014 1015 1016 1017 1016 1019 1020 1021 1022 1023 

34 

35 

36 

37 

36 

39 

40 

41 

42 

43 

44 

529 

530 

531 

532 

533 

534 

535 

536 

537 

530 

539 

1024 1025 1026 1027 1026 1029 1030 1031 1032 1033 1034 

45 

46 

47 

48 

49 

SO 

S1 

52 

S3 

54 

S5 

S40 

541 

542 

543 

544 

545 

546 

547 

540 

549 

550 

1035 103© 1037 1038 1039 1040 1041 1042 1043 1044 1045 

BG 

57 

5B 

59 

60 

61 

62 

63 

64 

65 

ea 

551 

552 

553 

554 

555 

556. 

557 

558 

559 

580 

561 

1046 1047 1048 1049 1050 1051 1052 1053 1054 1055 1056 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

562 

563 

564 

565 

5B6 

567 

568 

569 

570 

571 

572 

1057 1058 1059 lOfiO 1051 1062 106310641085 10©6 1067 * 

78 

79 

ao 

81 

82 

83 

84 

ea 

86 

87 

88 

573 

574 

S7S 

576 

577 

STB 

579 

580 

581 

582 

583 

1068 1069 1070 1071 1072 1073 1074 1075 1070 1077 1070 

&9 

90 

91 

92 

93 

94 

96 

96 

97 

98 

99 

584 

585 

566 

587 

588 

589 

590 

591 

592 

593 

594 

1079 1080 1081 10821083 1 004 1 005 1 006 1087 10B8 1089 

100 

101 

102 

103 

104 

105 

108 

107 

108 

109 

110 

5^ 

596 

597 

590 

599 

600 

601 

802 

603 

604 

605 

1090 1091 1092 1093 1094 1095 1096 1097 1098 1099 1100 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

606 

607 

808 

609 

610 

511 

612 

613 

614 

615 

616 

1101 1102 1103 1104 1105 1106 1107 1108 1109 11101111 

122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

617 

618 

819 

620 

621 

622 

623 

624 

625 

626 

627 

1112 1113 111411151116 11171118 1119 11201121 1122 

133 

134 

135 

138 

137 

138 

139 

140 

141 

142 

143 

628 

629 

830 

631 

632 

B33 

634 

635 

63© 

637 

638 

1123 1124 1125112811271128 1129 1130 1131 1132 1133 

144 

145 

146 

147 

148 

149 

150 

151 

152 

153 

154 

639 

640 

841 

642 

843 

644 

645 

846 

647 

648 

B49 

1134 1135 113© 1137 1138 1139 1140 1141 11421143 1144 

155 

156 

157 

158 

159 

160 

161 

162 

163 

164 

165 

6S0 

651 

652 

653 

654 

655 

656 

857 

650 

659 

6B0 

1145 1146 1147 1148 114911501151 1152 11531154 1155 

165 

187 

168 

169 

170 

171 

172 

173 

174 

175 

176 

681 

882 

863 

684 

885 

668 

687 

688 

669 

670 

671 

I1S6 t157 1158 1159 1160 1161 1182 1163 1164 1165 1166 

177 

178 

179 

160 

181 

162 

163 

164 

185 

168 

167 

872 

673 

874 

©75 

676 

877 

678 

679 

680 

601 

682 

1167 1168 1169 1170 1171 11721173 1174 1175117© 1177 

1S8 

109 

190 

191 

192 

193 

194 

195 

196 

197 

198 

663 

684 

665 

886 

687 

©88 

689 

690 

691 

692 

693 

1178 1179 1180 1181 1182 11831184 1105 118611871188 

199 

200 

201 

202 

203 

204 

205 

205 

207 

208 

209 

694 

896 

698 

697 

898 

€99 

700 

701 

702 

703 

704 

1189 1190 1191 119211931194 1195119611971198 1199 

210 

211 

212 

213 

214 

215 

216 

217 

218 

219 

220 

705 

706 

707 

706 

709 

710 

711 

712 

713 

714 

715 

1200 1201 1202 12031204 1205 1206 12071208 1209 1210 

221 

222 

223 

224 

225 

228 

227 

228 

229 

230 

231 

718 

717 

718 

719 

720 

721 

722 

723 

724 

726 

726 

1211 1212 1213 1214 121S 1216 12T7 1218 1219 1220 1221 

232 

233 

234 

235 

236 

237 

238 

239 

240 

241 

242 

727 

728 

729 

730 

731 

732 

733 

734 

735 

736 

737 

1222 1223 1224 1225 1226 1227 1228 1 2291230 1231 1232 

243 

244 

245 

246 

247 

240 

249 

250 

251 

252 

253 

730 

739 

740 

741 

742 

743 

744 

745 

74© 

747 

740 

12331234 1235 123© 1237 1 238 1 239 1 240 1241 1242 1 243 

254 

255 

256 

257 

258 

259 

260 

261 

262 

263 

284 

749 

750 

751 

752 

753 

754 

755 

756 

757 

750 

759 

1244 1245 124© 1247 1248 1 249 1250 1 251 1252 1253 1 254 

265 

266 

267 

26S 

269 

270 

271 

272 

273 

274 

275 

760 

761 

7B2 

7B3 

764 

765 

766 

767 

7B0 

769 

770 

1255 1258 1257 1250 1259 1280 1261 1262 1263 12S4 1265 

276 

277 

27B 

279 

280 

281 

282 

283 

2B4 

285 

206 

771 

772 

773 

774 

775 

776 

777 

778 

779 

780 

781 

1266 1267 1268 1269 1270 1271 1272 1273 1274 1275 1276 

2Q7 

288 

289 

290 

281 

292 

293 

294 

295 

296 

297 

702 

783 

784 

785 

706 

767 

708 

789 

790 

791 

792 

1277 1278 1279 1280 1281 1202 1283 1284 1285 1286 1287 

29S 

299 

300 

301 

302 

303 

304 

305 

306 

307 

306 

793 

794 

795 

796 

797 

798 

799 

000 

801 

B02 

803 

1288 1289 1290 1291 1292 1293 129412951296 1297 1298 

308 

310 

311 

312 

313 

314 

315 

318 

317 

310 

319 

804 

608 

808 

807 

808 

809 

810 

811 

612 

813 

814 

1299 1300 1301 1302 1303 1304 1305 1306 1307 1308 1309 

320 

321 

322 

323 

324 

325 

326 

327 

328 

329 

330 

615 

616 

617 

816 

819 

820 

621 

822 

823 

824 

825 

1310 1311 1312 1313 1314 1315 1316 1317 1318 1319 1320 

331 

332 

333 

334 

335 

336 

337 

338 

339 

340 

341 

826 

827 

628 

829 

830 

831 

832 

833 

834 

835 

836 

1321 1322 1323 1324 1325 1326 132713201329 1330 1331 

342 

343 

344 

345 

346 

347 

348 

349 

350 

361 

352 

037 

833 

639 

840 

841 

642 

843 

844 

845 

©46 

847 

13321333 1334 1335 1336 1337 1330 13391340 1341 1342 
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ORDER TOLL-FREE 800-538-5000 


" A 

Jbuy with confidence from JDR! 

i • 30-DAY MONEY BACK GUARANTEE 

• 1 YEAR WARRANTY 

• TOLL-FREE TECH SUPPORT 


INTEGRATED CIRCUITS 

DYNAMIC RAMS 


4116-150 

16384x1 

150ns 

16 

1.49 

4164-150 

65536x1 

150ns 

16 

2.49 

4164-120 

65536x1 

120ns 

16 

2.89 

4164-100 

65536x1 

100ns 

16 

3.39 

TMS4464-12 

65536x4 

120ns 

16 

3.95 

41256-150 

262144x1 

150ns 

16 

1.95 

41256-120 

262144x1 

120ns 

16 

2.15 

41256-100 

262144x1 

100ns 

16 

2.25 

41256-80 

262144x1 

BOns 

16 

2.75 

414256-100 

262144x4 

100ns 

20 

8.95 

414256-80 

262144x4 

BOns 

20 

9.95 

1MB-120 

1048576x1 

120ns 

18 

7.95 

1MB-100 

1048576x1 

100ns 

18 

6.95 

1MB-60 

1048576x1 

80ns 

18 

9.95 

1MB-70 

1048576x1 

70ns 

18 

10.75 

1MB-60 

1048576x1 

60ns 

18 

11.05 

SIMM/SIP MODULES WBl 

PART# 

SIZE 

SPEED 

FOR 

PRICE 

412S6A9B-60 

2S6Kx9 

80ns 

SIMM/PC 

33.95 

421000A8B-10 

1MB X 8 

100ns 

SIMM/MAC 

79.95 

421000A9B-10 

1MB X 9 

lOOns 

SIMMr'PC 

79.95 

421000A9B-80 

1MB X 9 

80ns 

SIMM/PC 

89.95 

421000A9B-60 

1MB X 9 

60ns 

SIMM/PC 

99.95 

256K9SIP-80 

256KX9 

80ns 

SIP/PC 

33.95 

2S6K9SIP-60 

256KX9 

60ns 

SIP/PC 

39.95 

1MBX9SIP-10 

1MB X 9 

100ns 

SIP/PC 

79.95 

1MBX9SIP-80 

1MBx9 

eons 

SIP/PC 

89.95 


MATH CO^»ROCESSORS 

iny 


•Softwarm guida 
•B Yam Wmnaaty 



PART# 

SPEED 

PRICE ^ 

8087 

5 MHz 

89.W 

8087-2 

8MHz 

129.95 

8087-1 

10 MHz 

169^5 

80287.XL 

12 MHz 

247.95 

80387-16 

16 MHz 

359.95 

80387-16 

16 MHz 

359.95 

80387-20 

20 MHz 

399.95 

80387-25 

25 MHz 

499.95 

80387-33 

33MHz 

649.00 

80387-SX 

16 MHz 

299.95 

80387-SX20 

20 MHz 

399.95 


CYRIX C0-PR0CE880RS 

STATE-OF THE ART TO SAVE YOU LONGEVriY WOflRIESI 
MANUAL & SOFTWARE GUIDE. FUU 5-YEAR GUARANTEE! 
83067-18 16 MHz ,..$299.95 83067-33 33MHz $549.00 

83067-20 20 MHz.319.95 83S87-16(SX) 16MHz 289.95 

83087-25 25MHz.419.95 83S87-20 (SX) 20MHz 329.95 


EPROMS 




PARTi 

was SPEED 

Vpp PINS 

PRICE 

2716-1 

2048x8 

35008 

25V 

24 

4.95 

2732A 

4096x8 

250ns 

21V 

24 

3.95 

2764 

8192x8 

450ns 

12.5V 

28 

3.95 

2764-250 

8192x8 

250ns 

12.5 V 

28 

3.95 

2764-200 

8192x8 

200ns 

12.5V 

28 

4.49 

27128 

16384x8 

250ns 

12.5V 

28 

3.95 

27128A-200 

16384x8 

200ns 

12.5V 

28 

4.95 

27256 

32768x8 

250ns 

12.5V 

28 

4.95 

27C256 

32768x8 

250ns 

12.5 V 

28 

5.95 

27512 

65536x8 

2S0ns 

12.5 V 

28 

5.95 

270101-20 

131072x8 

200ns 

12.5V 

32 

17.95 


EPROM PROGRAMMER 

• PROGRAMS 27XX AND 27XXX 
EPROMS UP TO 27512 • SPLIT OR 
COMBINE CONTENTS OF DIFFER¬ 
ENT SIZED EPROMS (VARIOUS 
FORMATS AND VOLTAGES) 

• READ, WRITE, COPY. BLANK 
CHECK AND VERIFY • HEX TO 
INTEL HEX CONVERSION SOFTWARE 
MOD>EPROM 

DATARASE II 
EPROM ERASER 

• SMALL SIZEI • ERASES ALL 
SIZE EPROMS UP TO 4 AT A 
TIME • WALL PLUG POWER SUPPLY 

DATARASE II 

LITHIUM BATTERIES 

FOR 286/386 

• WITH CONNECTOR 

• VELCRO MOUNTING 
UTHIUM-6.0V 

iMOREAVAILABLE —CALL OS! 


$XQ9S 



MCrS MODULAR 
PROGRAMMING SYSTEM 

USE 1 SLOT TO PROGRAM EPROMS, PROMS, PALS A MORE! 

HOST ADAPTOR CARD/CABLE *29^ 

• UNIVERSAL INTERFACE FOR THE PROGRAMMING MOD¬ 
ULES' • SELECTABLE ADDRESSES PREVENTS CONFUCTS 

MOD-MAC 

UNIVERSAL 
MODULE 



PROGRAMS EPROMS. 

E EPROMS. PALS, BI POLAR PROMS. 
8748 & 6751 SERIES DEVICES: 16V8 AND 
20V8 GALS (GENERIC ARRAY LOGIC) FROM LATTICE. 
NS. SGS • TESTS TTU CMOS. DYNAMIC & STATIC RAMS 

• LOAD DISK. SAVE DISK. EDIT. BLANK CHECK. PROGRAM, 
AUTO, READ MASTER. VERIFY AND COMPARE 

• TEXTOOL SOCKET FOR .3" TO 6" WIDE I CS (8-40 PINS) 

MOD-MUP __$499.95 

MOD-MUP-EA 4-UNIT ADAPTOR_ __$99.95 

EPROM MODULE *119*’ 

• PROGRAMS 24 32 PIN EPROMS. CMOS EPROMS A 16K TO 
1024K EEPROMS • HEX TO OBJ CONVERTER • AUTO, 
BLANK CHECK4>ROGRAM/VERIFY • VPP 5. 12.5,12.75,13.21 
A 25 VOLTS • NORMAL. INTELUGENT. INTERACTIVE A QUICK 
PULSE PROGRAMMING ALGORITHMS 

MOD-MEP_$119.95 

MOD-MEP-4 A EPROM PROGRAMMER. $169.95 

MOD-MEP-8 8-EPROM PROGRAMMER. $259.95 

MOD-MEP-16 16 EPROM PROGRAMMER_ $499.95 

PAL MODULE 

• PROGRAMS MMI. NS. T1 20 A T1 24 PIN DEVICES • BLANK 
CHECK. PROGRAM. AUTO. READ MASTER VERIFY AND 
SECURITY FUSE BLOW 

M0D4«PL 

PAL DEVELOPMENT SOFTWARE ^ “ 

ENTRY LEVEL PAL DEVELOPMENT KIT FROM CUPL 

MOD-MPL-SOFT 

OTHER PROGRAMMING MODULES... 

MOD-MMP MICROPROCESSOR PROGRAMMER 179.95 
MOD-MIC DIGITAL 1C A MEMORY TESTER 129.95 

MOD-MBP BI POLAR PROM PROGRAMMER 499.95 


MOLDED CABLES 


100% SHIELDED 

• 6,12 OR 25* PRINTER CABLES 

• OB-25 TO 36-PIN CENTRONICS 

CBL-PRINTER 6 FT. CABLE.$9.95 


C8L-PRNTR-12 12FT. C/VBLE . . $12.95 
C8L-PRNTR -25 25 FT. CABLE ..... $15.95 



C8L-PRNTR-RA RIGHT ANGLE PRINTER CABLE.$15.95 

DB25 MALE DB25 MALE 6 FT-$9.95 

DB25 MALE De25 FEMALE 6 FT.. $9.95 

DB9 FEMALE-0B25 MALE 6 FT. $6.95 

36 PIN CENTRONICS-M/M_$14.95 

KEYBOARD EXTENSION.$7.95 

9-PIN MONITOR EXTENSION.$6.95 

MANY »»ORE AVAILABLE—CALL US! 

SUM GENDER CHANGERS -^0 

GEN-25MM De25 MALE/MALE... 

QEN-2SFF DB25 FEMALE/FEMALE... 

GEN-9MM DB9 MALE/MALE... 

QEN-9FF DB9 FEMALE/FEMALE.. 

GENDER-VGA DB9-HIGH DENSITY DBI5 ADAPTOR 

GENOER-9-25 DS9 TO DB25 SERIAL ADAPTOR. 

GENOER-NM NULL MODEM ADAPTOR DB25P DP2SS 
MANY MORE AVAILABLE—CALL US! 

BREAKOUT BOXES 

RS-232 BOX W/24 SWITCHES, 12 LINE MONI¬ 
TORS • 10 BI POLAR LEDS: JUMPER WIRES 
BRBOX-BO_$34.95 


DATA SWITCHBOXES 

RSS-22-WAY D625S ___ $24.95 

R8S-3 3-WAY DB25S.$27.95 

RSS-4 4-WAY DB25S.$29.95 

RSS-XSERIAL CROSSOVER ..$29.95 
RSP-2 2-WAY FEMALE CEN36 $24.95 
RSP-3 3-WAY FEMALE CEN36 $27.95 
RSP-44-WAY FEMALE CEN36 $29.95 

RS9-2 2-WAY DB8S__$24.95 

RS9-4 4-WAY DB9S.$29,95 

RSP-XPARALLEL CROSSOVER$29.95 

MANY MORE AVAILABLE—CALL US! 



PROTOTYPE CARDS 



8-BIT SOLDERLESS 8088 g 
BREADBOARD WITH DECODE ^79 

• ADDRESS DECODING LOGIC. DATA BUFFERING. 2 LSI CIR¬ 
CUITS FOR PROGRAMMABLE DIGITAL I/O & COUNTER-TIMER 
FUNCTIONS • LOGICALLY GROUPED • ACCESSES AIL 62 VO 
SIGNAL CONNECTIONS • CLEARLY LABELLED BUS UNES 

• ACCEPTS UP TO 24 FOURTEEN-PIN ICS ACCEPTS 9.15, 25 
OR 37-PIN D-SUB CONNECTORS 

PDS-601 _$79.95 

PDS-600 ABOVE CARD WITHOUT DECODE. $49.95 

PDS-611 16 BIT BUS BREADBOARD WITH DECODE $89.95 
PDS-610 ABOVE CARD WITHOUT DECODE.. $59.95 



MORE PROTOTYPE CARDS: 

FR-4 EPOXY GLASS LAMINATE WITH GOLD-PLATED EDGE 
CARDFINGERS AND SILK-SCREENED LEGENDS 

JDR-PR1 8-Brr WITH +5V AND GROUND PLANE. $27.95 

JDR-PR2 AS ABOVE. WITH lA) DECODING LAYOUT $29.95 
JDR-PR2-PK PR2 BUFFERING/DECODE PARTS KIT ... $8.95 

JDR-PR10 16 BIT WITH I/O DECODING LAYOUT_ $34.95 

JDR-PR10-PK PRIOBUFFERINGAJECOOE PARTS $12.95 
JDR-PR16 16-BIT WITH I/O DECODING FOR PS/2 $49.95 

JDR-PR16PK PR16 PARTS KIT... $15.95 

EXT-8088 8088-COMPATIBLE EXTENDER CARD „.... $29.95 
EXT-80286 286-COMPATIBLE EXTENDER CARD. $39.95 


I PCODE DIAGNOSES 
SYSTEM PROBLEMS! 

n 

p 

A 

; 


$4995 


TO DIAGNOSE. PLUG IT INTO A CARD SLOT. I 
READ THE INDICATOR DISPLAY & CHECK 
THE MANUAL FOR THE CORRESPONDING 
POWER-ON SELF-TEST CODE. SWITCHLESSi 
AND JUMPERLESS DESIGN COMPATIBLE 
WITH 80286 AND 80386 BASED SYSTEMS. 
PCODE.$49.95 


LET TWO OR MORE 
PC'S USE SAME DEVICE 
OR VICE-VERSA 


Derick's 

HIGH-TECHI 

SPOTLIGHT 


When a computer system spends much of Hs 
time wafting for peripherals like the hard disk and 
video display, It is said to be 'I/O bound.* 

An I/O bound computer is very common in the 
IBM-compatible world. First we wait for the disk 
drive to become ready, then seek, then rotate to 
the proper postlon (sectoO and finally read in or 
write out the information being used. If the pro- 
grcHTi happens to be perform^ a 'sort' operation 
on cfisk data, we may be able to watch the drive 
light go on and off for minutes at a time, in a 
situation like this, a foster processor will make little 
difference. The fastest 386 motherboard around 
might only make that sort operation 15% faster. 

If you find yourself wolfing for your hard drive, 
consider this: the overage drive pure hosed 3 years 
ago took 85 milliseconds to postion the heads over 
the proper track, and after postioning required 4-5 
revolutions of the disk to read 8.5K of data 

Many of today s drives average 28 milliseconds 
to get on track and with a 1:1 interleave can read 
the track In 1 revoiution—a tremendous difference! 

By the way, you can use your oider disk os a 
second drive. It won't seek any faster, but with a 
1:1 intereleove instead of 4:1, at least It will no 
longer require four revolutions to read one track! 

Derick Moore, Director of Engineering 


TERMS; Minimum order StO.OO. For shipping & nandling inctude S5.00 tor ground and 57 50 for air Orders over 1 ID. and foreign orders may require addiirorai sriippiog charges—coniact 
our Sales Dept lorthe amount CA residents must mdude applicable sales tax Prices subject to change without notice. We are not responsible for lypographical errors- We reserve the 
right to limit quantities and to substitute manufacturer Ail nnercrwKlise subfoct to prior sales A tuM copy of our terms is available upon request items pictured may only be representanve. 
JDR, the JDR logo. JDR Microdevices, ano the MCT logo are registered trademarks ot JDR MfCRODEViCES. INC. Modular Circuit Technology. Lihlefoot Mimfoot and SuperTool are 
trademarks of JDR MICRODEVICES. INC. Copyright 1991 JDR MICflODEVfCES. 
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ORDER TOLL-FREE 800-S38-S000 


BUY WITH CONFIDENCE FROM JDR! 
® • 30-DAY MONEY BACK GUARANTEE 

• 1 YEAR WARRANTY 

• TOLL-FREE TECH SUPPORT 


YOUR MOTHERBOARD CONNECTION! 



Mmi 2smiz 3se *799 

• NORTON SI 23.0 • LANDMARK AT SPEED 26.3 
•THE FASTEST NON-CACHINQ MOTHERBOARD THAT 
WE TESTED.-—BYTE MAGAZINE. APRIL 1990. 

- MEMORY INTERLEAVING FOR NEAR ZERO WAIT STATE 

• SOCKETED FOR 80387 CO PROCESSOR • USES 80NS 2S6K 
OR 1MB SIMMS • 16MB RAM CAPACITY: BMB ON BOARD. 8MB 
USING OPTIONAL RAM CARD (OKB INSTALLED) • FIVE 16-BIT 
SLOTS, TWO 8-BIT SLOTS, ONE 32-BIT SLOT FOR PROPRI 
ETARY RAM CARD 

MCT-M386-25...$799.00 



^1195 





12MHz 286 

• NORTON SI 14.0 • LANDMARK AT SPEED 15.9 

• 12/6MHZ KEYBOARD SELECTABLE SPEEDS • EXPANDABLE 
TO 4MB ON BOARD USING SONS 2S6K OR 1 MB SIMMS (OKB 
INSTALLED) • FIVE IG-BIT, AND THREE S-BIT SLOTS 

• AMI BIOS ‘SOCKETED FOR 80287 MATH CO-PROCESSOR 

MCT-M286-12 ........$199.95 



®399®® 


33MHz CACHE 386 

• NORTON SI 45.9 • LANDMARK AT SPEED 50.8 

- 33MHz 80386 CPU • 64K ZERO WAIT STATIC RAM CACHE 

• EXPANDABLE TO 1&MB ON BOARD USING SONS 256K OR 
1MB SIMMS (OKB INSTALLED) • SOCKETED FOR S0387 33 OR 
WEITEK MATH CO-PROCESSOR • 8 16 BIT EXPANSION SLOTS 

• AMI BIOS ASSURES IBM COMPATIBIUTY • 8/33MHZ 
KEYBOARD ADJUSTABLE SPEEDS 

MCT-386MBC-33...$1195.00 

MCT-386MBC-25 25MHZ VERSION__ $999.00 


16MHz MINI 38&SX 

• NORTON SI 15.3 • LANDMARK AT SPEED 20.8 

• USES 16MHZ INTEL B0386SX CPU • EXPANDABLE TO BMB 
ON BOARD • AMI BIOS • CHOOSE FAST O WAIT STATE OR 1 
WAIT STATE FOR ECONOMICAL USE OF SLOWER RAM 

• nVE 16-BIT AND THREE 8 BIT EXPANSION SLOTS • CHIPS & 
TECHNOLOGY NEW ENHANCED ADVANCED TECHNOLOGY 
(NEAT) CHIPSET • SOCKET FOR a0387SX 18 COPROCESSOR 
•8.5' X 13* SIZE FITS IN MINI 286 AND FUU-SIZE 286 CASES 

MCT-386SX_$399.95 

MCT-386SX-20 20MHZ VERSION .$499.95 


®399®® 


®2495 


NEW! CACHE 486 

• LANDMARK AT SPEED 114.5 

HIGH-PERFORMANCE STANDARD SIZE MOTHERBOARD 
FOR CAD/CAM/CAE WORKSTATION TASKS. LAN SERVER. 
MULTI-TASKING. MULTI-USER OR UNIX APPLICATIONS 

• INTEL 80486-25 CPU WITH INTERNAL 80387 FPU AND 8K 
CACHE • 128K CACHE MEMORY ON BOARD • EXPANDABLE 
TO 1&MB ON BOARD USING 1MB X 9 SIMMS OR 256K X 9 
SIMMS (OK INSTALLED) • SOCKETED FOR WEITEK 4167 
MATH CO-PROCESSOR • EIGHT 16-BIT BUS SLOTS • AMI BIOS 

• SOFTWARE SELECTABLE SPEEDS • FUUY COMPATIBLE 
WITH OS/2. NOVELL, DESQVIEW. UNIX, WINIX)WS AND 
WINDOWS 3.0 

MCT-486MB25_$2,495.00 


20MHz NEAT 286 

• NORTON 5121.0 • LANDMARK AT SPEED 26.3 

• EXPANDABLE FROM BMB ON BOARD • 20/1OMHZ KEYBOARD 
SELECTABLE SPEEDS • AMI BIOS • CHIPS & TECHNOLOGY 
NEW ENHANCED ADVANCED TECHNOLOGY (NEAT) CHIPSET 

• SHADOW RAM AND PAGE INTERLEAVED MEMORY • FAST O 
WAIT STATE OR 1 WAIT STATE FOR SLOWER RAM • FIVE IB- 
BIT AND THREE 8-BIT SLOTS • SOCKET FOR 80287-12 MATH 
COPROCESSOR 

MCT-M286-20N.......$389.95 

MCT-M286-16N 16MHZ 286/NEAT CHIPSET 
MCT‘M286-12N 12MHZ 286/NEAT CHIPSET 

10MHZ8088 NORTONSIZJ. 

• 0088 COMPATIBLE; OPERATES AT 4 77/1 OMHz 

• KEYBOARD SELECTABLE CLOCK SPEEDS • SOCKET FOR 
8087 1 COPROCESSOR • 8 SLOTS • MCTBIOS • 640K RAM 
CAPACITY (OKB INSTALLED) 

MCT-TURBO-10$99.95 


MONITORS 

NEC-MULTI-3D *649 

•1024X768 RESOLUTION - ZSMM DOT PITCH • COMPATIBLE 
I WITH 8514A. SUPER VGA. APPLE MAC II. VGA. EGA & CGA 

NEC-MULT»-3D_$649.00 

JDR-MULTI MULTISYNCH MONITOR .$429.95 

CM-1440 SEIK014- DUAL FIXED FREOUENCY $599.00 
CM-1450 SEIKO 14* NON INTERLACED VERSION$749.00 

VGA-MONITOR VGA MONITOR ..$379.95 

MONO-VGA PAPERWHITE VGA MONITOR.$139.95 

EGA-MONrrOR EGA MONITOR. $339.95 

GM-1489 14"SCREEN MONOCHROME__ $139.95 

MONO-SAMSUNG 12" FLAT SCREEN. $129.95 


VGA 

PACKAGE 

^49995 


VGA COLOR AND 
CLARITY AT AN 
EGA PRICE' -8/16 
BIT VGA CARD IS 
COMPATIBLE WITH IBM 
VGA • 640 X 480 
RESOLUTION IN 16 COLORS 
• HIGH RESOLUTION ANALOG 
MONITOR • EGACGAAIONO AND 
HERCULES COMPATIBLE • DRIVERS FOR WINDOWS, GEM. 
LOTUS 1-2-3. SYMPHONY. AUTOCAD & VENTURA 
VGA-PKG_$499.95 


INPUT DEVICES 










101-KEY 

s^gss 



101-KEY WITH 12 FUNCTION KEYS • 286/386/486 COMPATIBLE 

BTC-5339___$69.95 I 

FC-3001 101 KEY.12 F KEYS & CALCULATOR .. $74.95 

BTC-5060 84-KEY WITH 10 FUNCTION KEYS . $59.95 | 

DFI SCANNER & 70 95 

PC PAINTBRUSH 

SCAN IMAGES UP TO 4.1* WIDE AT 100, 

200, 300 OR 400 DPI IN BOTH DIRECTIONS! 

• B&W, HALF-TONE (3 MODES); 32 I I 

GRAYSCALE LEVELS • HERCULES/ jERk I 

CGA/EGAA/GA COMPATIBLE | 

• IMAGE EDITOR UTILITY • 8 BIT 8088 
OR 286/386/486 COMPATIBLE CARD 

(NO SERIAL PORT REQ) • IMAGES TOOLS • P^AINTBRUSH 

HS-3000 .$179.95 

COLOR HAND 
SCANNER! ^599^ 

• 400 DPI16- COLOR DITHER MODE: ^ 

200 DPI 16-SHADE GRAY SCALE 
MODE • MONO MODE FOR B&W LINE 
ART AT 100. 200. 300OR 400 DPI . v- 

• ZSOFT PAINTBRUSH VI PLUS 

CHS-4000.$599.00 

LOGITECH $QQ9S 
TRACKMAN 

USES LESS SPACE BECAUSE ITS . \ \ 

STATIONARY' • RESOLUTION \ \ 

ADJUSTS TO 300 DPI • INCL V 

MOUSEWARE UTILITIES. 

MOUSE-2-3 MENU SHELL _ 

• REQ. 256K MIN. MEMORY 

TRACKMAN $99.95 \ JR 

SERIAL VERSION-NO CARD REQ. 

TRACKMAN-B $99.95 
BUS VERSION. INCL. SHORT BUS 
CARO FOR 8088. 286, 386 

LOGITECH MICE , 

• THREE-BUTTON SERIES 9 

• 320 DPI RESOLUTION • SERIAL PS/2 COMPATIBLE- 

LOGC9 SERIAL MOUSE.... $98.95 

LOGC9-P SERIAL MOUSE WITH PAINTSHOW_ $109.95 

LOGC9-CP SERIAL MOUSE WITH PRINSHOW. $89.95 

LOGC9-C SERIAL MOUSE ---- $79.95 

LOGB9 BUS MOUSE. ......$89.95 

LOGB9-P BUS MOUSE WITH PAINTSHOW $104.95 

•NOT PS/2 COMPATIBLE 


4800/2400 BPS 
FAX MODEM 


$11995 


• 4800 BAUD GROUP III FAX TRANSMISSION ONLY • 2400 
BPS DATA MODEM • W/MENU DRIVEN PROFAX SOFTWARE 

• SENDS DOS TEXT. PCX & TIFF FILES TO FAX TRANS. 

MCT-FAXM..$119.95 

MCT-241 INTERNAL 2400 BAUD DATA MODEM. $89.95 


$11995 


VIVA 2400 
BAUD MODEM 

• 2400/1200/300 BAUD OPERATION • HAYES 
AT COMMAND SET COMPAT • EXTENDED 
S-REGISTER PROGRAMMING • SPEAKER 

• 2ND PHONE JACK • AUTO DIAL TONE/ 

REDIAL • STD. RS-232C INTERFACE 

VIVA-24E_$119.95 

VIVA-24MNP_$149.95 

ERROR CORRECTING VERSION 

FAX/PHONE SWITCHER 

ROUTES CALLS FROM 1 PHONE LINE TO YOUR FAX. MODEM 
AND ANSWERING MACHINEI • OPERATES ON SINGLE OR 
MULTI-UNE SYSTEMS • AUXILLARY PORT 

FAXM-SWITCH_$109.95 . 


li 


CUSTOMER SERVICE 800-538-5001 

TECHNICAL SUPPORT 800-538-5002 

LOCAL/INTERNATIONAL 408-559-1200 

FAX 408-559-0250 


MON.-FRI. 7 A.M. TO 5 P.M., SATURDAY, 9 A.M. TO 3 P.M. 

ORDER TOLL-FREE 800-538-5000 
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2233 BRANHAM LANE, SAN JOSE CA 95124 


UPRIGHT CASE 

$24995 

• FOR STANDARD. FULL SIZE AND 
MINi-MOTHERBOAROS 

• 250 WATT POWER SUPPLY 

• MOUNTS FOR 3 FLOPPY AND 
4 HARD DRIVES 

• TURBO AND RESET SWITCHES 

• SPEED DISPLAY. POWER. DISK LEDS 

• MOUNTING HARDWARE. 

FACEPLATES AND SPEAKER INCL. 

CASE-IOO.$249.95 

MORE CASES.,, 

CASE -200 UPRIGHT HOLDS 1 1 DRIVES .. $499.95 

CASE-120 MINI UPRIGHT W/200 WATT PS. $199.95 

CASE-70 FULL SIZE 286 STYLE CASE . $89.95 

CASE-50 MINI-SIZE 286 STYLE CASE... $59.95 

CASE-FLIP FLIP-TOP XT-STYLE CASE.. $39.95 

CASE-SLIDE SLIDE TYPE XT-STYLE CASE. $39.95 

CASE-JR MINI SIZE CASE WITH 1 SOW PS. $149.95 

, CASE-JR-200 MINI SIZE CASE WITH 200W PS ...... $189.95 ^ 



REMOVABLE 
HARD DISK 
RACK $^Q9S 

• FIXED RACK MOUNTS IN 
STD. 5.25“ DRIVE SLOT 

• REMOVABLE TRAY FITS 
STD. 3.5* DRIVE FOR ST-SOS 
INTERFACE HARD DRIVES 

• CABLES & CONNECTORS 

MOBRK-3.5-$69.95 


$^995 


1.44MB 
3-1/2” DRIVE 




- 1 




POWER SUPPUES 

$5995 


138 WATT 
FOR 8088 


PS-135 135 WATT FOR 8088 U.L. APPROVED _$59.95 

PS-150 150 WATT FOR 8088 - U.L APPROVED ..$69.95 

PS-200X 200 WATT FOR 8088 U.L APPROVED .$89.95 

PS-200 200 WATT FOR 286/386 - U.L APPROVED .$89.95 

PS-250 250 WATT FOR 286/386 ___$129.95 , 


• 80 TRACKS • 135 TPI • HIGH DENSITY 

• REAO/WRITE 720K DISKS. TOO 

• INCLUDES Aa NECESSARY MOUNTING HARDWARE 

FDD-1.44X BLACK FACEPLATE__..._ $99.95 

FDD-1.44A BEIGE FACEPLATE . $99.95 

FDD-1.44SOFT SOFTWARE DRIVER. $19.95 

MF355A 3-1/2“ MITSUBISHI 1.44MB. BEIGE.. $129.95 

MF355X 3-1/2“ MITSUBISH11.44MB. BLACK__ $129.95 

FDD-360 5-1/4“ DOUBLE-SIDED DO 360K. $69.95 

FD-55B 5-1/4“ TEAC DOUBLE SIDED DD 360K. $89.95 

FDD-1.2 5-1/4“ DOUBLE-SIDED HO 1 2M... $89.95 

FD-55GFV 5-1/4" TEAC DOUBLE-SIDED HO 1.2M_ $99.95 


^'Thanks again for the high quality your 
company provides. ” 

— D.DuBoiSf San Jose, CA 


[# MODULAR CIRCUIT TECHHOLOGY INTERFACE CARDS 



DRIVE CONTROLLERS 

1.44MB FLOPPY 

9499s 

. 8088/286 COMPATIBLE 

• SUPPORTS 2 FLOPPIES 
<360K. 720K. 1.2MB A 1.44MB) 

• USER SELECT AS PRIMARY 

OR 2ND (3RD OR 4TH) FLOPPY 

MCT-FDC-HD_ 

HIGH DENSITY 4-FLOPPY CARD $59.95 

• INTERFACES UP TO 4 FLOPPY DRIVES • CABLES FOR 4 
INTERNAL DRIVES • BIOS FOR ANY COMBO OF DRIVES 
MCT-FDC-HD4 

FLOPPY DISK CONTROLLER $29,95 

• INTERFACES UP TO 4 360K/720K FLOPPY DRIVES 

• DB37 CONNECTOR FOR EXTERNAL DRIVES 

MCT-FDC 

HARD DISK CONTROLLER $79.95 

• SUPPORTS 16 DRIVE SIZES INCLUDING 10. 20. 30 AND 
40MB • CAN DIVIDE 1 LARGE DRIVE INTO 2 LOGICAL DRIVES 

MCT-HDC 

MCT-RLL RU CARD SUPPORTS 2 RLL DRIVES_ $89.95 

16-BIT FLOPPY/HARD $149.95 

•1:1 INTERLEAVE FOR IMPROVED PERFORMANCE 

• CONTROLS 2 HARD & 2 FLOPPY DRIVES (360K/720K/1.2MB/ 

1.44M8) • CONCURRENTLY USE HARO AND FLOPPY DRIVES 

MCT-FAFH 

MCT-AFH-RLL 16-BIT F/H RLL CONTROLLER. $199.95 

16-BtT IDE MULTHO $89.95 

• SUPPORTS 2 IDE HARD DRIVES & 2 FLOPPIES • 2 SERIAL 
& 1 PARALLEL PORT • SUPPORTS COM 1 A 2, LPT 1. 2 OR 3 
MCT-IDEIO 

DISPLAY CARDS _ 

MONO GRAPHICS/PRINTER $49.95 

8088 OR 286/386/486 COMPATIBLE • HERCULES COMPATi 
BLE MONOGRAPHICS • SUPPORTS LOTUS 1-2-3 • 720 X 348 
DISPLAY • ADDRESS PARALLEL PRINTER PORT AS LPT1 OR 2 
MCT-MGP 

MCT-CGP CGA GRAPHICS FOR RGB MONITOR. $49.95 

MCT-EGA EGA CARD WITH 256K RAM. $149.95 


MULTIFUNCTION I/O CARDS 

MULTI I/O CARD $89.05 

• SERIAL PORT • CLOCK/CALENDAR WITH BATTERY 

• PARALLEL PORT IS ADDRESSABLE AS LPT1 OR LPT2 

MCT-IO 

MULTI I/O FLOPPY $79.95 

• SUPPORTS UP TO 2 360K FLOPPIES 

• SERIAL. PARALLEL. GAME PORT AND CLOCICfCALENDAR 

MCT-MIO 

16-BIT MULTI I/O CARD $59.95 

• SERIAL. PARAUEL AND GAME PORTS • USES 16450 
SERIAL SUPPORT CHIPS FOR HIGH SPEED OPERATION 
MCT-AIO 

16-BIT ALL-IN-ONE-CARD $129.95 

• MONOCHROME GRAPHICS • SUPPORTS 2 IDE HARD 
DRIVES AND 2 ROPPIES • 2 SERIAL AND 1 PARALLEL PORT 
MCT-MGEJO 

MEMORY CARDS 

576K RAM CARD $49.95 

• USER SELECTABLE CONRGURATION TO 576K • USES 64K 
AND 256K DRAMS (0K INSTALLED) 

MCT-RAM 

16-BIT EMS CARD $129.95 

• USER EXPANDABLE TO 2MB USING1 MB DRAMS • CON 
FORMS FULLY TO UM EMS 3.2 • RAM DISK SOFTWARE 

MCT-AEMS.^__$129.95 

MCT-AEMS-256 USES 41256 DRAMS_ $129.95 

MCT-EMS 8 BIT EMS CARD 2MB CAPACITY. $129.95 

16-BIT EEMS CARD $149.95 

• EXPANDABLE TO 4MB USING 256K X 4 DRAMS IN 
INCREMENTS OF 512K< CONFORMS TO UM 4.0 
MCT-EEMS 


8/16-BIT VGA $149.95 

• 8088 OR 286/386/486 PC COMPATIBLE • 800 X 600 IN 16 
COLORS • 256K VIDEO RAM • SUPPORTS ANALOG AND TTL 
MCT-VGA 

MCT-VGA-8 8-BIT VERSION _ $149.95 

MCT-VGA-1024 1024 X 768 VGA ...$169.95 

MCT-VGA-1024^ 1024 X 768 IN 256 COLORS .$199.95 


BUY WITH CONFIDENCE FROM JDR! 

• 30-DAY MONEY BACK GUARANTEE 

• 1 YEAR WARRANTY 

• TOLL-FREE TECH SUPPORT ' ' 


^Seagate 

Si^249 


KITS INCLUDE HARD DRIVE. DRIVE 
CONTROLLER. CABLES & MANUAL . 


HARD DRIVE KITS 


*279 


Seagahj hard drives 

MB *199 *349 

MS *219 MB *449 
t^B *299 ^ *699 


FORM 

MODEL# 

STORAGE FORMAT 

AVQ. 

SPEED 

PRICE 

5-1/4" 

ST-22-SN 

21.3MB 

SCSI 

65MS 

$279 

5-1/4" 

ST-225 

21.4MB 

MFM 

65MS 

$199 

3-1/2" 

ST-125 

21.4MB 

MFM 

40MS 

$259 

3-1/2" 

ST-125A 

21.4MB 

IDE 

28M5 

$259 

3-1/2" 

ST-t25N 

21.4MB 

SCSI 

40MS 

$299 

3-1/2" 

ST-138 

32,1MB 

MFM 

40M5 

$269 

3-1/2" 

ST-138R 

32.1MB 

RLL 

40MS 

$289 

.3-1/2" 

ST-138A 

32.1MB 

IDE 

28MS 

$269 

3-1/2“ 

ST-138N 

32.1MB 

SCSI 

40MS 

$299 

5-1/4" 

ST-238 

32.7MB 

RLL 

6SMS 

$219 

5-1/4" 

ST-251 N 

42.8MB 

SCSI 

40MS 

$399 

5-1/4" 

ST-251-1 

43.1MB 

MFM 

28MS 

$299 

3-1/2" 

ST-157A 

48.6MB 

IDE 

28MS 

$299 

3-1/2“ 

ST-157N 

48.6MB 

SCSI 

4()MS 

$359 

5-1/4" 

ST-277N-1 

64.9MB 

SCSI 

28MS 

$439 

5-1/4" 

ST-277-1 

65.5MB 

RLL 

28MS 

$349 

5-1/4“ 

ST-4096 

80.2MB 

MFM 

28MS 

$569 

5-1/4" 

ST-296N 

84.9MB 

SCSI 

28M5 

$449 

5-1/4“ 

ST-4144R 

122.7MB 

RLL 

28MS 

$699 

3-1/2" 

ST-1144A 

125MB 

IDE 

19MS 

$649 

3-1/2" 

ST-1201A 

18()MB 

IDE 

15MS 

$799 


MICROPOUS DRIVES 

1.? *899 


• HALF-HEIGHT 
5-1/4* HARD 
DRIVES -14 16 
MS AVG.ACCESS 
TIMES'lOMB/S 
TRANSFER RATE 

•run HT. DRIVE 


FORMAT 

CAPACITY 

MODEL 

AVE, 

SPEED 

INTER¬ 

FACE 

PRICE 

161MB 

1654 

16M5 

ESDI 

$899 

158MB 

1674 

16MS 

SCSI 

$949 

345MB 

1664 

14M5 

ESDI 

$1449 

340MB 

1684 

14MS 

SCSI 

$1449 

676MB 

1568* 

16MS 

ESDI 

$2195 

668MB 

1588* 

16MS 

SCSI 

$2195 

L034MB 1598* 

14MS 

SCSI 

$3995 1 


BARGAIN HUNTER’S CORNER 


THE ULTIMATE 
287 MATH 
CO-PROCESSOR 

• 50% FASTER THAN 80287 (g> THE SAME CLOCK SPEEDI | 

• REPLACES 80287, 80287-8 AND 80287-10 

• LOW POWER USING CHMOS OR NMOS SOCKETS,. 

ANY SPEED! 

• FOR ALL 286-BASED SYSTEMS EXCEPT COMPAQ. 
LTE/286 AND TANDY 2800 

80287-XXL LIMITED TO SUPPLY ON HAND EXPIRES 3/31/91 


CUSTOMER SERVICE 800-538 5001 

TECHNICAL SUPPORT 800-538-5002 

LOCAL/INTERNATIONAL 408-559-1200 

FAX 408-559-0250 


MON.-FRI. 7 A.M. TO 5 P.M., SATURDAY, 9 A.M. TO 3 P.M. 

ORDER TOLL-FREE 800-538-5000 


Circle 6 on Inquiry Card (RESELLERS: 7). 
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SOME ASSEMBLY REQUIRED 


continued from page 314 


Listing 2: LZW compression/expansion pseudocode. All structure references are simplified for readability. Unless explicitly 
noted, structures are elements of the Table array. For example, tableof f set. char should properly read 
Table [tableof f set]. char. 


PROCEDURE LZW Compress 
next_code <- MAXCHAR+1 

numblts <- MINBITS // bits to represent a char + 1 

basecode <- (next char from buffer)// read in a character 
WHILE (Input buffer not empty) 

char <- (next char from buffer) // read In another character 
IF (lookup(char, basecode, location)=P00ND) 

// this combination in the table 
basecode<•'location.code // update the base code 

CONTINUE // get another character 


// found a code that is not in the table 

outcode (basecode, numbits) // send the last complete code 

ad(l_c ode (char, basecode, next_code, location) 

II add basecode-Hchar to table 

IF (table full) 

clear(codelist) // clear some entries and put 

II their codes in the list of 
II available codes 

IF (table has been filled) 

II get another code from the list 
next_code <- next code from codellst 
ELSE 

next_code++ //or just use the next code 

IF (log2 (next_code) > numbits)// increase the bit size? 
numbits++ 

basecode <- char // start of next string 

CONTINUE 

outcode (basecode, numbits) 


PROCEDURE LZW Expand 
next_code <- MAXCHAR+l 

numbits <- MINBITS // bits to represent a char + 1 

code <- incode (buffer, numbits) // read a variable-length code 
write code to output // write out this character 

lastcode <- code // start with this character 

WHILE (input buffer not empty) 

code <- incode (buffer, numbits)// read another character 
IF (code not In table) //is this the special case? 

/ / this is the special case handler for codes not in the table 
outstring(lastcode) // send out the last string again 

write lastchar to output // and a duplicate first char 
ELSE II the normal case 

outstring(code) // send the string for this code 

// get the new last char 
lastchar <- (first char from output string) 

// add a new table entry 
add_code(lastchar, lastcode, next_code) 
lastcode <- code 
IF (table full) 

clear(codelist) // clear some entries and put 

II their codes in the list of 
II available codes 

IF (table has been filled) 

II get another code from the list 
next_code <- (next code from codelist) 

ELSE 

next_code-H- //or Just use the next code 

IF (log2 (next_code) > numbits) // increase the bit size? 
numbits-H- 

CONTINUE 


/ / LZW compression support routines 

II Note: expansion string table is indexed, while compression table 
//is hashed by char and basecode. Therefore, add_code and clear 
/ / shown here are appropriate for the compressor. 

/ / Actual add_code and clear used by expander are not 
//as complex. 

PROCEDURE lookup (char, basecode, tableoffset) 

II find the table entry (table 
If offset is passed by reference) 
tableoffset <- hashfunction (char, basecode) 

DO FOREVER 

IF (tableoffset is a filled table entry) 

IF( tableoffset.char = char AND 
tableoffset.basecodesbasecode) 

RETURN POUND 
ELSE 

tableoffset <- rehash (char, basecode) 

ELSE 

RETURN NOT_FOUND 
CONTINUE 


PROCEDURE add_code (char, basecode, code, tableoffset) 
tableoffset.code <- code / / update the fields at 

tableoffset.char <- char / / location in the table 

tableoffset.basecode <- basecode 

x_index[code] <- tableoffset // update the cross-reference table 


PROCEDURE clear (codelist) // clear part of the table 

STATIC bits_in_oldest <- MINBITS // keep track of oldest leaves 
FOR (entry<-0) TO (entry»TABLESIZE) 

mark x_lndex[entry] as a leaf // mark every cross-index entry 
FOR (entry<-0) TO (entry*TABLESIZE) 
notleaf <- x_lndex[entry].basecode 

unmark x_index[notleaf] // unmark those used as other 

II node’s basecodes 

FOR (each entry represented by bits_ln_oldc8t bits) 

IF x_index[entry] is marked as a leaf 

/ / erase the oldest leaves and 
add entry to available code list 
mark table entry as empty // recycle their codes 

bit8_in_olde8t-H- // update oldest leaves 

IF bits.iiuoldest > MAXBITS 

blts_in_oldest <- MINBITS // wraparound 


PROCEDURE out8tring(code) 

IF (code is a literal character) 
write code to output buffer 
RETURN 


WHILE (code is not a literal character) 

push code.char // push the character for this node 

code<-code.basecode // Jump to the previous location 

push code // save the last code (the literal) 

pop string to output buffer // pop the string we've built 
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SOME ASSEMBLY REQUIRED 


Expanding LZW 

Like the dynamic Huffman algorithm 
described earlier, LZW coding does not 
require you to pass a decoding table to 
the expander along with the compressed 
data. The LZW expander can build its 
own table from nothing but the codes in 
the compressed data. 

The expansion program starts with a 
table, just like the compressor’s, with 
only literal data defined. It begins by 
reading the first character from the com¬ 
pressed input. It sends this character to 
the output, but otherwise it Just holds 
onto the character to form the basis for 
the next string. 

For each code after the first that the 
expander reads, it generates a string and 
makes an update to the string table. The 
expander first uses the string table to 
translate the code value to an output 
string. For nonliteral codes, it back¬ 
tracks through the code/character com¬ 
binations of the string table, pushing 
characters onto a stack as it goes. When 
the expander reaches a literal code, it 
pops the stack to produce the output 
string. 

In addition, each code after the first 
one causes a table update. For the second 
code, the expander adds a code made up 
of the first code, plus the first character 
in the string described by the second 
code. For each code thereafter, the ex¬ 
pander adds the last code translated plus 
the first character in the current string to 
the table. The resulting table is an exact 
duplicate of the compression table, which 
changes with each code received. 

Welch describes a special-case situa¬ 
tion that complicates the expansion algo¬ 
rithm slightly. A certain type of string 
can cause the compressor to output a 
code before the expander has it in its 
table. This situation occurs when strings 
of the form XandXandX appear and the 
string Xand is already in the table. In this 
case, the compressor will send the code 
for Xand (because it already knows that 
string) and then add XandX to the table. 
It will then start with the middle X, find 
the next group of characters that it knows 
is XandX, and send the code for XandX 
before the expander knows its meaning. 

You can handle this special case by 
adding a few lines of code in the expan¬ 
der program. If the expander receives a 
code that it doesn’t recognize, it knows 
that it has encountered this singular case. 
In the above example, the expander re¬ 
ceives the code for Xand and then an 
unknown code. It writes out the last 
translated code again (Xand) and then 
the first character from that code (X). It 
then adds a combination of these charac¬ 


ters (XandX) to the table, which puts it 
back in sync with the compressor. 

Enhanced LZW 

Two enhancements to the basic LZW al¬ 
gorithm, variable-length codes and table 
clearing, make for a more flexible and 
robust compressor. 

With fixed-length output codes, you 
must decide up front how many bits to 
use for encoding the compressed data. If 
you use a small number of bits, the table 
fills quickly and compression drops off 
rapidly. If you use a large number of bits, 
the overhead for each code that you do 
not successfully compress is enormous. 

The sample code (see listing 2) uses 
variable-length codes to work around this 
problem. Initially, it uses 9-bit codes. 
When the compressor runs out of 9-bit 
codes, it switches to 10 bits, and on up 
through 13. It then uses 13-bit codes for 
the rest of the output. 

Listing 2 shows that the compressor in¬ 
creases the bit length when the next code 
to add to the table requires more bits than 
allowed by the current bit length. This is 
not the next code to output; the next code 
to output will be the code that matches 
the next part of the input. However, be¬ 
cause the expander and compressor use 
this same method for determining which 
code in the table to use next, they make 
the switch in bit sizes simultaneously. 

Even with a 13-bit table, the LZW 
compressor will eventually run out of 
string locations. One way to handle this 
problem is to stop adding entries and use 
the strings in the table to compress the 
rest of the input. This will result in poor 
compression if the type of data changes 
from one part of the input to another. 

You could also clear the table when it 
becomes full and start building the table 
again with the new data. Although this 
method makes the compressor more 
flexible than the do-nothing approach, it 
will also result in reduced compression 
while the table is mostly empty. 

Listing 2 uses a partial-clearing ap¬ 
proach to freshen the string table when it 
becomes full. The code clears only some 
of the older strings in the table when it 
becomes necessary. 

Because the string data is stored as 
base code/character combinations, you 
can’t merely keep track of the least fre¬ 
quently or least recently used strings in 
the table and later eliminate them when 
the table is full. You can eliminate only 
the nodes that are not used by other codes 
as base codes (the leaves). 

It makes sense to keep track of the age 
of each leaf by the number of bits re¬ 
quired to describe its code. When the 


table fills, you can remove all the 9-bit 
leaves and reuse their codes. When the 
table fills again, you can recycle the IB- 
bit leaf codes. Once the 13-bit leaves 
have been reused, you can go back to re¬ 
moving 9-bit leaves and continue in this 
manner indefinitely. 

To determine which node is a leaf and 
which is not, the table-clearing routine 
takes a relatively brute force approach. 
First, it marks all the nodes as leaves. It 
then goes through the table, looking at 
base codes. Each base code is the code of 
a node that is not a leaf, so it unmarks the 
node that corresponds to that code. 

Unfortunately, there is one more com¬ 
plication in finding the leaves to elimi¬ 
nate. The compressor stores its string 
table in a hashed array because it must 
try to find codes in die table knowing 
only their base codes and appended char¬ 
acters. For the clearing routine to find 
codes given the code itself, you can use a 
cross-index table that maps sorted codes 
to table locations. While this uses up a 
good chunk of memory (16K bytes for 
16-bit pointers and a 13-bit table), it pro¬ 
vides for quick table access by either the 
code or contents. 

The Sample Code 

To try out these two compression algo¬ 
rithms, I wrote two assembly routines 
designed to be called from programs 
written in C. (The full text of these rou¬ 
tines is available in electronic format. 
See page 5 for details.) Both take an in¬ 
put and output file handle, compressing 
data from the input file and writing it to 
the output file. 

Even if you don’t need to write your 
own compressor, a little background in 
data compression is useful. Although 
data compression may appear complex 
and fraught with danger, it’s actually 
valuable and reliable, as you can see. ■ 
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Steve Apiki is a BYTE Lab testing editor/ 
engineer. You can reach him on BIX as 
**apiki. ” 

Your questions and comments are wel¬ 
come. Write to: Editor, BYTE, One Phoe¬ 
nix Mill Lane, Peterborough, NH 03458. 
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HUGH KENNER 


More Mathematical People 

The successor to a 1985 literary gem is just as delightful as the original 



B ill Gosper has “no patience at alT' 
with “these damned PC's” 

(they’re too small). Nor patience 
either with physicists, who have 
“the most abysmal taste in pro¬ 
gramming environments”: They 
fancy the software equivalent "of a junk* 
strewn lab with plug boards, bare wires 
and alligator clips.” No, Bill Gosper ("a 
cycle junkie”) lusts after clean algo¬ 
rithms; also, the biggest and fastest 
supercomputer there is, so long as it's 
well out of reach of physics types. 

Bill Gosper is talking to Donald J. Al¬ 
bers, the man whose idea that the talk of 
math whizzes might be both instructive 
and fun led to the book Mathematical 
People, a golden oldie of 1985. We’re 
now sampling its successor, More Mathe¬ 
matical People (Harcourt Brace Jovano- 
vich, 1990, $29.95). The 18 interviews 
were conducted by Albers, Gerald L. 

Alexanderson, and Constance Reid, 

Their copiously illustrated book is an 
end-to-end delight. 

And Bill Gosper? Approximately, a 
man with a passion for continued frac* 
tions, which he likens to chopsticks: 

Awkward at first, but once used to them, 
weVe pitying "those poor Europeans 
who must grab their salad greens with a 
sour-tasting, bent metal object with no 
moving parts.” He long ago found he dis¬ 
liked typing 3.14 when he meant pibe¬ 
cause no matter where 1 stopped, there I was introducing an 
error at a place where there was no error.” For “the decimal 
expansion of an irrational number does not repeat "“it burbles 
as if at random—whereas Gosper's continued-fraction version 
of pi will chirp "2” forever once it's past a mere 17 terms. If 
you can't get excited by that, well, you're not Bill Gosper. Nor 
have you his fascination with potentially exact results. 

In 1985, Gosper "briefly captured the pi-digit calculation 
record." Not that he coveted all those random-seeming decimal 
digits. “Who wants a number that hasn’t finished describing 
itself?” But "people are willing to tolerate an error in a num¬ 
ber, just for the convenience of not having a string of digits 
hanging off it.” 

Utility is not the point. If we’re calculating the circumfer¬ 
ence of the earth, the difference between a 5-place pi and a 6- 
place is about half an inch. So what's nagging Gosper in the 


zone of million*place pi is something purely aesthetic. A cliche, 
yes; math, an aesthetic domain. But a cliche into which the talk 
in More Maihematicai People breathes welcome life. In high 
school, Gosper was a “nend” who got good grades, and what 
pointed him toward MIT was the thrill of all those computers. 
There was even a PDP-1 they'd let students use, unsupervisedf 
“That’s where it all started." And that’s one kind of aestheti¬ 
cism: a come-hidler from sleek unknown potential. 

And here is Fred Mosteller remembering a sophomore ec¬ 
stasy. Probability that the sum of three dice will yield 10? "We 
all got the answer by counting on our fingers.” But what about 
six dice, and the likelihood of getting 18? Wouldn’t we still be 
home counting? The boy who had the wit to ask that question 
had a teacher with the wit to send in someone who knew. 

“So we went to his office, and he showed me a generating 
function. It was the most marvelous thing 1 had ever seen in 
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mathematics* * * * It was a total retranslation of the meaning of 
numbers* I really thanked him.” (Up until that time, Mosteller 
had thought that the use of such things was “just to create home¬ 
work problems for innocent students.”) 

And Bill Thurston, remembering an abacus from when he 
was tiny: "1 was just so amazed that ten of these beads made one 
of these, and ten of these—you could get up to really huge num- 
bers,” He also remembers, from later, “Martin Gardner’s col¬ 
umn in Scientific American.*' (So do other interviewees. 
There’s a thesis awaiting, some day, about Gardner’s good-ge- 
nie pressure on modern math. Thus, his column was where the 
game of Life was first published, and that game is Bill Gosper’s 
otker passion: “So many existence theorems for behavior.” If 
you remember Life’s “Glider Gun,” well, it was Gosper, two 
decades ago, who felt he was “approaching a demi-god" when 
he worked up the nerve to report that to Gardner. He and some 
pals had discovered it while they were at MIT*) 

Back to Thurston, though, who states 
the Immersion Theorem as technically 
as you please—“The space of immer¬ 
sions of a manifold in another manifold is 
homotopically equivalent to the space of 
bundfe injections from the tangent space 
of the first manifold to the tangent bun¬ 
dle of the second”—and then lets on that 
he’s helping with a computer program to 
make that vivid via movies. Then pros 
might get turned on: “Most of them have 
never heard of the Immersion Theorem. ” 

But the real target audience? High school 
math students, on whom the film could 
perhaps have such an effect as the abacus 
had on Thurston* It’s been proved that 
immergence can help you turn a sphere 
inside out, and that will be something to 
see* 

“I always try to put pictures in my 
papers”—as most mathematicians, he 
could have pointed out, don’t* Most 
mathematicians will also swear up and down that by golly they 
never go near such things as computers, Thurston thinks they 
could do “a little catching up on that subject*’’ He also hints 
that more than a few of them may be closet computerists who 
stay in the closet for fear of loss of face. 

Here’s the moment for a brief detour via N* David Mermin’s 
Boojums All the Way Through (Cambridge University Press, 
1990, $49.50), a book I chanced to pick up in Paris last sum¬ 
mer, the day I also picked up an illuminating fact: The 40-odd 
pages of computer-related listings in the Paris Yellow Pages are 
all gathered under one heading, “Informatique.” 

information—that’s Mermin’s bag. He’s 
made a career, running parallel with his career as theoretical 
physicist at Cornell, out of the simple perception that “physics, 
limply expressed, is less fun.” Scientists, he re ^inds us, wrote 
beautifully through the nineteenth century into the early twen¬ 
tieth. (A phrase the young James Joyce treasured—“a day of 
dappled seaborne clouds”—was something he’d found in a 
book about geology*) Thereafter, the blight; and reading scien¬ 
tific papers became “an act of tedious drudgery.” 

A boojum, as we learn from Lewis Carroll’s poem “The 
Hunting of the Snark,” was a singular variety of snark that 
caused whoever met it to “softly and suddenly vanish away.” 
That was just the word, Mermin realized, for a mathematical 
singularity—never mind the details—that caused a superour- 
rent to vanish from liquid helium-3 at superlow temperatures. 
The title essay of his book recounts, hilariously, his long cam¬ 
paign to get boojum enshrined in the technical literature* You’d 


not want a part in any bureaucracy our man has decided to out¬ 
flank. By February 1988, boojum had appeared “in the instru¬ 
mental plural (hudzhumami) in the title** of something in a So¬ 
viet Journal. Now that’s infiltration. See the book for a play-by- 
play of the long campaign. 

See the book, too, for such gems as “What’s Wrong with 
This Library?,” which commences from a 1961 perception 
that, by extrapolation from its then rate of growth, Physical Re¬ 
view would soon be filling bookshelves at a speed exceeding 
that of light. By now, never mind Physical Review^ “keeping up 
with everything is driving the libraries into bankruptcy*” So 
“the default response to a request to be on the editorial board of 
a new publication should be an emphatic no, accompanied by a 
reasoned statement of wl^ the journal should not be started at 
all*” Also, “we should all think twice before writing yet an¬ 
other article*” Important to draw back from “that dreaded 
point beyond which no information is conveyed." 

What’s conveyed in More Mathemati¬ 
cal People—Vm back to that—is chiefly 
zest; if zest is not a mathematical truth, 
it’s a truth about where math comes 
from. Here’s Cathleen S. Morawetz (the 
5 stands for Synge, and she’s a grand¬ 
niece of J. M. Synge, the Irish play¬ 
wright). How come she was working in 
magnetohydrodynamics? She remem¬ 
bers a teaser who’d hint that it “wasn’t 
very feminine.” Her reply: “Most wom¬ 
en—in fact, most people—don’t have the 
broad education that I got in Toronto. I 
learned a lot of physics. I took circuit 
theory as an undergraduate and a little bit 
of elasticity and optics....” 

What she doesn’t mention is that her 
father—the playwright’s nephew- 
chaired the University of Toronto math 
department in those days; he later took 
charge of the Institute of Advanced Study 
in Dublin, where Schrodinger was a par¬ 
ticipant. A relative, R. L. M. Synge, was I952’s chemistry 
Nobelist, So some things run in ^e blood, never mind what’s 
“feminine.” I remember her as Cat Synge. We graduated from 
Toronto the same year (1945), she in “M & P” (math and phys¬ 
ics), I in English language and literature. I endorse everything 
she says about Toronto education. Those curricula were long 
since gutted by egalitarian fury. We’re scanning intricate 
webs; there are many ways for mathematicians (or writers) to 
find out that that’s what they are. 

The great John Millington Synge, by the way, seems to have 
been the black sheep of the family: neither a scientist nor a cler¬ 
gyman. Had he lived past 37 (when he’d written a mere six 
plays), he might have been coequal of Shakespeare, whose first 
six plays barely matter. Destiny, vocation, finding out what 
you’re meant to do: More Mathematical People is never far 
tom such themes. 

Cat has appended a note to her interview: “I find I may have 
emphasized the need to escape from the devils of mathematics 
to embark on the pleasures of the real world. But it works both 
ways, and sometimes the devils of the real world drive one into 
the pleasures of studying mathematics.” ■ 


Hugh Kenner is a professor of English at Johns Hopkins Univer¬ 
sity, He writes for puMications ranging from the New York 
Times to Art & Antiques. His recent hooks include Mazes and 
Historical Fictions. He can he contaaed on BIX as ”hkenner. ” 
Your questions and comments are welcome. Write to: Editor, 
BYTE, One Phoenix Mill Lane, Peterhorough, NH 03458. 
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i\ large number 
of mathematicians 
swear up and down 
that they never go 
near such things as 
computers. 
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TOM YAGER 


STOP BIT 


Open Season on Unix? 


S ometime during the last 10 years, the word open 
crept into the homespun lexicon of computer¬ 
dom. It was born when users began installing 
cards in their own computers and has decom¬ 
posed to its present, meaningless, hype-laden 
existence. This helpless word's demise is thanks partly 
to the rise in popularity of Unix, something else that 
seems destined to lose its meaning and worth. 

As close as I can figure, **open” is supposed to re¬ 
volve around a voluntary cooperation among competi¬ 
tive concerns. If you believe the headlines, every Unix 
computer vendor in the 
world has agreed that users 
deserve to expect a certain 
amount of predictability 
when moving from one ven¬ 
dor's system to another. 

This is laigely a user-in¬ 
terface issue, and ”stan- 
dards" like Windows and 
Presentation Manager fix 
things for users of IX>S and 05/2. That's thanks, of 
course, to Microsoft, which is powerful enough to 
create standards as if with a magic wand. Formerly, I 
didn't buy into this kind of “proprietary openness” (I 
hope Microsoft doesn't start using that phrase in its 
ads), but watching the purveyors of true openness flail 
around has left me rethinking my position. 

My first disappointment was with the mythical beast 
that's called the 386 Unix Binary Compatibility Stan¬ 
dard (BCS). Mythical, because it fails to cover net¬ 
worked and graphical applications, two areas that give 
Unix its appeal to new users. But most software ven¬ 
dors don't want to package a different version of an ap¬ 
plication for each of the several flavors of PC Unix, so 
they are choosing to port to only a single Unix or just 
forgetting the whole thing. I don't blame the software 
companies; until the bickering dies down and the 
binary standard becomes more than a skeleton, it's best 
to choose a seat and stay put. 

To their credit, 1 did get belated press releases from 
both The Santa Cruz Operation and Interactive Sys¬ 
tems, stating that they (along with AT&T and others) 
would be extending the System V release 3.2 BCS to 
include things like networking and X Window System. 
But 1 got two separate press releases, one from each 
company, and each failed to so much as mention the 
name of the other. That filled me with confidence. But 
if there is to be a proper binary standard, it better not 
take too long to congeal; workstation prices are drop¬ 


ping so quickly that there may be little advantage to PC 
Unix in the near future. 

So, I got to thinking that maybe the best kind of 
openness is Microsoft's, the kind controlled by one 
company. In the Unix domain, I figured that Sun Mi¬ 
crosystems was a good example of this, with its licens¬ 
ing of SPARC hardware and software. After all, more 
than a dozen companies have signed up to crank out 
Sparcstation clones, and they'll all be running SunOS 
4.1. How forward-thinking, I thought, for a company 
to license not only its CPU design, but its latest operat¬ 
ing system as well. 

Once again, openness has its price. It seems that Sun 
plans to hinder its licensees by keeping certain “value- 
added” parts of the operating system to itself—like the 
extract-unbundled utility, used to install virtually 
every third-party SPARC application, and program¬ 
ming support for the audio I/O port. 

The list of hoie^ blown in licensed versions of SunOS 
goes on. This confuses me, because Sun is passing up a 
major opportunity to make money. Since most clones 
will be sharing networks with real Sun machines, those 
missing parts of SunOS will be just a network packet 
away. Users will copy the missing software, and each 
transfer will be money out of Sun's pocket. 

Sun could broaden its licensing policy and fill the 
gaps, and SunOS could then be SunOS, regardless of 
the label on the system. Would that be giving too much 
away? Hardly. Sun has the higher-performance Sparc¬ 
station 2 all to itself. 

Sun needs to tread carefully in open territory; users 
expect licensed SunOS to behave like Sun's own, and 
that means no surprises. Sun should also dump Sun- 
View, the unattractive and cumbersome proprietary 
windowing system shipped standard with licensed 
SunOS, and replace it with OpenWindows 2.0. 

While Unix is winning converts far and wide for its 
versatility, the companies in the best position to push it 
over the edge towaid real success are still straining at 
gnats. Perhaps the recession will scare a few players 
into smarter thinking. ■ 


Tom Yager is a technical editor for BYTE. He can be 
reached on BIX as "tyager. ** 

Stop Bit is a forum far infarmed opinion on persona! com¬ 
puting topics. The opinions expressed are those of the au¬ 
thor and not necessarily those of BYTE. Your contributions 
and comments are welcome. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 03458. 


Popular versions of 
Unix have a long way 
to go before they are 
truly open systems 
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Ptug-in Data Acquisition 




LabVIEW2 

Graphical User Interface 


VXI 

Controllers 


Macintosh Analysis Software 




>SSX>' 


Software 
for RS-232 
Instruments 


IEEE-488.2 Interfaces 


DSP Hardware 


a u If n 


LabWindows 2.0 
Graphical User Interface 


DOS-Based Analysis Software 


Integrated Solutions for Data Acquisition 
and Instrument Control...the Most Choices 


DATA ACQUISITION 

GPIB 

Plug-in Data Acquisition 
VXI 

RS-232 


DATA ANALYSIS 

DSP 

Statistics 
Curve Fitting 
Array Operations 


DATA PRESENTATION 

File I/O 

Front Panel Graphical 
User Interface 

Hardcopy Output 


And Here Are Two Great Ways to Learn More About Your Choices! 



New 1991 Catalog 

Use our new 1991 color catalog to learn 
about the latest Instrumentation technology 
for personal computers and workstations. 

Our How fo Choose section guides you 
through your product selection. Each section 
has a tutorial to help you evaluate your 
product choices to meet your application 
needs. In addition, cross references through¬ 
out the catalog assure that you select a well 
integrated system. Calf for a free catafog. 



New Technical Seminar 

Attend our technical training seminar 
to learn about using personal com¬ 
puters for data acquisition, analysis, 
and presentation. This informative 
seminar teaches you how to identify 
signals, choose the most efficient 
way to acquire the signal, perform 
the correct analysis on them, and 
effectively present the results. 

Caff for scheduling information. 


(512) 794-0100 

(800) 433-3488 U.S. and Canada 
6504 Bridge Point Parkway 
Austin, TX 78730-5039 



r. 


ff. 


INSTBimEIITS 

The Software ts the Instrument 


NATtONAL INSTRUMENTS FRANCE 1 48 65 33 70 
NATIONAL INSTRUMENTS GERMANY 089 438 1447 
NATIONAL INSTRUMENTS ITALY 02 4830 1892 
NIHON NATIONAL INSTRUMENTS K. K. (JAPAN) 03 7881921 
NATIONAL INSTRUMENTS SWriZERLANO 056 45 50 80 
NATFONAL INSTRUMENTS UNfFED KINGDOM 0636 52354S 
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LAPTOPS...WE STARTED IT ALL 


[ 


!■ 


— ■ - = In 1983, we introduced 


the world’s first laptop computer. We went on to engineer built-in software, ^ 
easy-to-read screens and hard drives in notebook-size PCs. 





AND NOW... 

THE NEW 
TANDT 2810 HD 
NOTEBOOK PC, 


TANDT 

2810HD 

LAPTOP 

COMPUTER 


Proyram Manaycr 


flic PplUms Window Melp 


Accessories 




P,Mnirj«iiU> Tennrsai Notepad Rficotdwt 

OH B 
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286 Power 
The 80C286 micro¬ 
processor runs at 16 
MHz for speed- 
intensive applications 
like Miemsoff® 
Windows. 


VGA Graphics 

Brilliant clarity with 
640 X 480 graphics and 
a sharp l67U-gray scale. 


Built'ln Hard Drive 

20 megabytes of internal 
storage for rapid access, plus 
a 3.5" 1.44MB floppy drive. 


MS-DOS" 4.01 

The latest version of 
MS-DOS (4.01) comes 
already installed on 
the built-in hard drive. 


DeskMate® Interface 
The DeskMate Graphical 
User Interface with ten 
applications is installed on 
the hard drive for instant- 
on ease of use. 


Resume Mode 

Lets you shut off and 
come back right where 
you left off—also shuts 
down automatically to 
save battery life. 


External Support 

Attach a lOl-key key¬ 
board, a VGA color 
monitor, a printer, an 
external floppy drive 
and more. 


1 MB Memory 

Expandable to 
five megabytes. 
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DESKTOP 

PERFORMANCE IN A 6.7-III. PORTABLE 

Continuing our tradition of innovation, the Tandy 2810 HD is a lightweight laptop for heavy 
use—at the office, at home, or on the road. With extremely durable construction, it’s built for 
travel—but it can also support a full-size keyboard and 

monitor for true desktop power. AT® compatibility, NiOWfw m IfOCA 

stunning VGA graphics and DeskMate® productiv- 

ity software. Only at Radio Shack. Again. TECHNOLOGY 

Radio Shack is a division of Tandy Corporation Microsoft and MS-DOS/licensed from Microsoft Corp AT/Reg TM IBM Corp 
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